,  'A  ■ 


r-%'/ 


V  . 

v  v  \\ 


>  ’ 


■; 


v  ■ 


'krt/i'd  ac&rdiiip  of^PartitvrnetittJtardi  /f6z.  '&?/  B.  Martin  . 


A 


and  all 


DEALERS 

I  N 

SPIRITUOUS  LI  QU  0  RS, 

For  difco'/ering. 

The  True  Proportion  of  Water  and  Alchohol 
in  any  propofed  Compound  $ 

AND 

How  to  make  it  exadily  Proof, 

BY 

A  New-confirudted  Hydrometer,  and  Scale  of 
Lines ,  whofe  Ufes  aredefcribed  and  illuftrated  by 
Examples. 

The  Whole  deduced  from  a  Mathematical  Theory 
founded  on  Philofophical  Principles  and  Experiments . 

By  BEN  J  AMIN  MARTIN. 

This  Hydrometer  is  made  only  by  Him,  and  Sold  at  his  Shop, 
the  Sign  of  the  Vijual-Glajjes  and  Globe ,  in  Fket-Jlreet}  1759, 

eAra  c  s  c 

Price  One  Pound  Shillings. 
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Hon.  COMMISSIONERS 

O  F 

( 

His  Majefty’s  Revenues 

of  THE 

Customs  and  E  x  c  i  s  e 

Respecting 

The  Duties  on  Spirituous  LIQUORS. 


Gentlemen 5 

Have  prefumed  on  the  Liberty  of 
^  1  add  re  fling  to  You  an  Eflay  on  the 

'te-SzyLM  Nature  and  Structure  of  a  genuine 
Hydrometer,  as  it  is  an  Inflrument  that 
is  beft  fitted  to  analyze ,  and  thereby  to  dif- 

a  cover 


ii  dedication. 

cover  the  component  Parts  of  Spirituous  Lu 
quors  ;  a  Subjedt  of  great  Extent  in  the  Public 
Revenues  of  thefe  Kingdoms ;  and  which  hik 
Majesty  has  committed  to  your  immediate 
Care,  Infpedtion,  and  Regulation. 

An  Inftrument,  therefore,  of  this  Sort 
muft  be  of  high  Importance  to  a  Community 
which  not  only  imports  great  Quantities  of 
different  Sorts  of  Spirits  from  Abroad,  but  em¬ 
ploys  fuch  an  extenfive  Distillery  at  Home 
entirely  on  that  Subjedt ;  hefides  the  frequent 
and  neceflary  Ufe  of  an  Hydrometer  in  as¬ 
certaining  the  Specific  Gravity  of  mineral,  me¬ 
dicinal,  and  other  Waters,  and  Fluids  produ¬ 
ced  by,  and  ufed  in  the  various  commercial, 
chemical,  and  oeconomical  Arts  and  Manu¬ 
factures  of  this  Nation. 

But  as  I  have  not  yet  feen  any  Inftrument 
that  can  be  properly  called  an  Hydrome¬ 
ter,  viz .  one  that  depends  on  a  juft  \ Theory , 
that  •will  after  tain  the  fpecific  Gravity r 
and  will  truly  ajftgn  the  Proportion  of  the  con - 
ftituent  Parts  of  a  Compound  Fluid ,  both  in 
regard  to  Quantity  and  Weight ,  I  have  at¬ 
tempted 
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tempted  ftrch  a  Conftrudion,  and  have  now 
the  Honour  to  offer  it  to  your  critical  Con?* 
fideration  and  Examination, 

In  every  Department  of  his  Majefty's  Re^ 
venues  relative  to  the  Duties  on  fpirituom 
Liquors ,  there  are  not  wanting  Gentlemen  of 
Mathematical  Abilities  much  beyond  what 
isneceffary  to  render  them  competent  Judges 
of  the  Nature  and  Conftrudion  of  this  Inftru- 
jnent,  as  here  reprefented  in  the  Diagrams  of 
the  Copperplate ;  and  who  cannot  but  be  ap¬ 
prized  that  &  genuine  Hydrometer  muft  not 
pretend  to  a  lefs  Number  of  either  phyjical  or 
geometrical  Principles  than  they  will  here  find 
premifed  to  this. 

I  therefore  fubmit  this  Hydrometer  to 
ihtExamen  andCenfure  of  Gentlemen,  who 
by  their  Situation  and  Learning,  are  fuperior 
to  every  Intereft  and  Influence,  but  thofe  of 
Truth  and  the  public  Welfare .  Their  Sen¬ 
timents  of  it  ought  to  dired  the  Public  in 
their  Opinion  of  its  Ufefulnefs,  And  then 
there  will  be  no  Room  to  doubt  but  this  In¬ 
vention  will  have  all  the  Regard  which  is  due 

to 
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✓ 

to  its  Merit  from  every  Party  concerned  in  fo 
interefting  a  Subjedt,  as  the  makings  import - 
ingy  and  vending  Spirituous  Liquors;  and 
that  is  all  that  is  defired  or  expedted  by  the 
Author,  who  has  fpared  no  Pains  to  make 
this  Inftrument  as  compleat,  and  as  eafy  to  be 
underftood  both  in  Theory  and  Practice, 
as  any  Thing  of  fuch  a  Nature  can  be  ;  and 
who  is,  with  profound  Submiffion, 

Gentlemen , 

Tour  rnofl  humble 

And  moft  obedient  Servant, 


Fleet -flreet, 
London . 


B.  Martin. 


PREFACE. 

IT  muft  be  allowed  that  equal  Weights  of 
Water  and  Spirit ,  or  Alcbohol ,  mixed  to¬ 
gether,  maize  the  only  true  and  juft  Proof, 
becaufe  in  that  Cafe  only  the  Quantity  of  Mat¬ 
ter  in  each  can  be  equal.  And  if  the  fpecific 
Gravity  of  W ater  and  Spirit  be  taken  in  fitch 
Proportion  as  I  have  here juppojed  to  be  the  be  ft, 
then  this  Hydrometer  I  prefume ,  is  con- 
fir  udled  geometrically  and  phy/ic ally  exact  5  and 
I  maize  no  doubt  of  its  being  the  fir  ft  that  ever 
was  Jo.  For  fitch  an  Inftrument  can  never  be  true 
if  it  be -not  coriftr titled  by  the  Rules  of  Algebra, 
and  by  an  hydroftatic  Theory  nicely  corredlui 
by  Experiments ,  They  who  make  Hydrometers 
without  thefe  Principles  may  be  juftly  fa  id 
(operose  nihil  agere,)  to  take  great  Pains  to 
no  Purpofe ,  unlefs  to  deceive  themfelves  and 
the  Public ;  and  thd  this  Invention  may  feem 
no  great  Matter ,  I  can  a  Jure  the  Reader  it 
has  co ft  me  more  Time ,  Trouble ,  and  Expence 
than  any  Inftrument  I  have  ever  yet  made 
public.  The  Ufe  of  it  may  be  greatly  extended 5 
but  I  have  accommodated  it  at  prelent  only  to 
the  Service  of  the  Diftiller  and  Compounder, 

a  2  to 
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PREFACE. 

to  whom  I  apprehend  it  mujl  he  very  acceptable , 
fince  without  it,  all  mujl  be  Guejs-work  which 
they  do.  At  firjl  1  determined  not  to  trouble 
the  Reader  with  the  Mathematical  The¬ 
ory,  but  finding  the  Inftrument  greatly  dif- 
paraged ,  and  myjelf  abufied  for  the  Contri¬ 
vance,  I  was  obliged  for  my  own  fiuftification 
to  publifih  it \  and  1  hereby  appeal  to  any  Ma¬ 
thematician/^  the  Truth  of '  it  in  every 
Part ;  the  Criticifms  or  Cenfiures  of  any  other 
Perfion  not  meriting  the  leaf  Regard . 


•* 


T  H  E 

Defcription  and  Ufe 

O  F  A 

NEW  HYDROMETER, 

I.  Of  the  Scale  of  Lines. 

j.  rri  HE  Refult  of  a  great  Number  of 
jj  Experiments  (which  from  Time  to 
Time  I  have  made  purely  in  regard  to  this 
Subjeft)  has  convinced  me  that  the  heft 
Proportion  of  the  Specific  Gravities  of  Water 
and  Aichohol ,  or  Spirit ,  is  that  of  1000  to 
840,  with  refpect  to  their  Comp'ofition  for 
Proof-Spirit.  And  the  Difference  of 
thefe  Numbers,  viz .  160,  make  the  Divi¬ 
sions  of  the  fir  ft  Li  fie  A  B  in  the  Scale  at 
the  End  of  this  Treatife. 

2.  In  the  fecp'nd  Line  C  D  the  Diviiions 
are  hill  the  fame,  only  they  are  number’d 
in  the  natural  Order  from  840  to  1000  ; 
that  fo  they  may  ferve  to  (hew  or  exprefs 
the  common  Specific  Gravity  of  any  Compo - 
Jitiofi  of  Water  arid  Spirit . 

3.  The  Divifions  of  the  Third  Line  EF 
and  fourth  G  H  are  the  fame,  viz .  iooos 
but  number’d  forward  in  one,  and  back¬ 
ward 
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ward  in  the  other,  that  fo  the  Numbers  in 
one  may  be  the  Complement  of  thole  in  the 
other  to  1000. 

4.  Therefore  if  the  whole  Difference  of 
Weight  of  the  Hydrometer  in  Spirits  and 
Water  be  divided  into  1000  equal  Parts,  and 
thefe  Parts  be  exprefied  by  the  Divifions  of 
the  Line  E  F ;  then  the  Number  of  thefe 
final!  Weights  put  into  the  Cup  to  make  it 
link  in  any  compound  Spirit ,  will  fhew  the 
common  fpecific  Gravity  of  it,  by  the  corref- 
ponding  Number  in  the  Line  C  D.  For  Ex¬ 
ample,  if  the  Weights  required  to  link  the 
Hydrometer  to  (o)  be  700,  then  will  the 
fpecific  Gravity  of  that  Compound  be  952 
nearly,  or  the  Weight  of  that  compared 
with  the  Weight  of  Water  in  equal  Bulks 
will  be  as  552  to  1000. 

5.  Hence  it  is  evident,  the  Numbers  in 
the  Line  E  F  reprefent  the  Bulk  of  Water  in 
any  fpirituous  Compound,  and  thofe  of  the 
Line  G  H,  will  fhew  the  Bulk  of  Spirit 
for  thefe  Numbers  will  increafe  and  aecreafe 
in  the  fame  Proportion  every  where  with  the 
Bulks  of  Water  and  Spirit  in  the  Compound* 

6.  The  fifth  Lane  I  K  contains  840  Divi- 
lions  numbered  from  the  right  Hand  to  the 
left ;  and  therefore  if  the  Divifions  in  the 
thu*d  Line  E  F  reprefent  the  Weight  of  the 
'Water  in  any  Compound,  thofe  in  the  Line 
I  K  correfponding  to  them  will  reprefent 
the  Weight  of  the  Spirit ;  fince  every  where 

thofe 
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tiiofe  Numbers  increafe  and  decreafe  with 
the  Weights  of  thofe  Fluids  refpe&ively. 

7.  It  is  to  be  remembr’d  that  Proof-Spi¬ 
rit  is  that  which  confifts  of  equal  Weight  of 
Water  and  Alchohol $  and  therefore  where  you 
fee  the  fame  Number  in  the  third  and  fifth 
Line  coincide,  there  will  the  common  Jpecific 
Gravity  of  that  Proof- Spirit  be  expreffed  in 
the  fecond  Line.  For  Example,  the  Number 
456  in  the  Line  E  F  coincides  with  the 
fame  Number  in  the  Line  I  K ;  and  cor- 
refponding  to  thefe  is  the  Number  9x34  in 
the  Line  C  D  ;  therefore  the  fpecific  Gra¬ 
vity  of  Alchohol ,  Proof  Spirit  and  Watery 
are  as  840,  9 134*5  and  1000,  as  they  are 
ufually  eftimated. 

8.  Therefore  if  the  Compound  be  fuch 
as  requires  a  lefs  Weight  than  456  in  the 
Cup  to  fink  the  Hydrometer  to  (o)  then  it 
is  above  Proof  $  if  it  require  juft  456,  it  is 
juft  Proof  *  but  if  more  than  456  be  put 
into  the  Cup,  then  it  is  below  Proof  accord¬ 
ing  to  the  Cuftomary  way.  And  thus  you 
lee  the  Scale  is  marked  on  the  Top. 

9.  The  fixth  Line  L  M  fhews  the  Quan¬ 
tity  of  Water  to  be  added  to  the  Com¬ 
pound,  if  above  Proof ,  on  the  left  Hand, 
or  the  Quantity  of  Spirit  to  be  added  if  the 
Compound  be  below  Proof  on  the  right 
Hand  of  the  Proof- Point,  fo  that  the  Com¬ 
pound  may  be  juft  Proof  And  thefe  Num¬ 
bers  are  fuch  Parts,  of  which  the  whole 
Compound  confifts  of  1000. 


10.  But 
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io.  But  before  we  can  arrive  at  the  ex- 
aft  Truth,  the  Numbers  of  the  fecond 
Line  C  D  mu  ft  be  new  modelled,  and  ex- 
prefixed  as  in  the  feventh  Line  N  O  5  this 
Cor  red  ion  not  having  been  attended  to,  has 
rendered  all  Hydrometers  that  have  been 
hitherto  made,  very  imperfeft  and  errone¬ 
ous.  And  thefe  Divifions  or  Numbers  in 
the  Line  N  O  have  been  deduced  by  Calcu¬ 
lations  founded  on  fuch  Experiments  as  were 
neeeffary  to  afbertain  the  cIrue  Denfity  orfpe- 
cific  Gravity  of  a  given  Compound  which  is 
very  different  from  what  is  ufually  fuppofed, 
or  inferred  from  the  common  Algebraic 
Procefs.  This  Line  N  O  of  cor  red  fpecijic 
Gravities  is  therefore  to  be  uied  conjointly 
with  the  Line  C  D,  as  we  (hall  fhew  in 
what  follows. 

II.  Of  the  Weights  fed  with  this  Hvdro- 

METER. 

it.  Having  thus  deferibed  the  feveral 
Lines  of  this  new  Scale,  it  will  be  neeeffary 
in  the  next  Place  to  give  an  Account  of  the 
Weights  ufed  with  the  Hydrometer .  Thefe 
are  nine  in  Number  ;  viz.  400,  300,  200, 
100,  and  40,  30,  20,  10  ;  with  a  Proof- - 
Weight  600.  With  the  four  Firft  any  Num¬ 
ber  of  Hundreds  under  a  Thoufand  may  be 
made,  and  with  the  four  laft  you  have  any 
Number  or  Tens  under  an  Hundred.  So 
mat  with  theie  eight  Weights  any  Number 
f  *  under 
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under  a  Thoufand  may  be  put  into  the  Cup 
(to  fhew  the  fpecific  Gravity  of  the  com¬ 
pound  Spirit)  except  the  Ten  Digits . 

12.  Thefe  Digits  are  marked  on  the  Stem 
of  the  Hydrometer  under  the  Cup,  in  a 
fmall  Scale  (o,  i,  2,  3,  4,  &c .)  for  the 
Weight  of  the  Fluid  equal  in  Bulk  to  that 
Fart  of  the  Stem  is  a  loodth  Part  of  the 
whole,  and  therefore  equal  to  ten  Parts  of 
1000.  Hence  any  Number  under  1000  is 
immediately  formed  by  the  Weights  in  the 
Cup,  together  with  the  Number  on  this 
Scale  which  ftands  at  the  Surface  of  the 
Fluid. 

13.  The  Proof-Weight  is  marked  600 ;be- 
caufe  in  the  Line  N  O,  the  Number  cor  ref- 
ponding  to  the  Proof-Point  is  936  5  and  this 
Number  936  in  the  Line  C  D  anfwer  to  600 
in  the  Line  of  Weights  E  F.  Hence  it  appears 
that  the  Vulgar  fpecific  Gravity  of  Proof  is 
to  the  True  as  9134-  to  936;  and  the  com- 
mon  to  the  true  Proof  Weight  as  456  to  600. 

III.  The  Use  of  the  Hydrometer,  in  Com¬ 
pounds  of  a  given  Meafure . 

14.  When  any  compound  Spirit  is  pro- 
pofed  for  Trial  of  Proof,  let  the  Proof - 
Weight  600  be  placed  in  the  Cup,  which, 
if  it  keeps  the  Inftrument  fufpended  to  the 
Point  (o)  on  the  Stem,  or  very  near  it, 
fhews  that  Compound  is  true  Proof  Spirit. 
But  if  that  Weight  proves  too  heavy,  and 
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finks  the  Inftrument  down  to  the  Cup,  it 
fhews  that  Compound  is  above  Proof.  As 
on  the  contrary,  if  that  Weight  be  too  light, 
fo  as  not  to  carry  the  Hydrometer  with  any 
Part  of  its  Stem  below  the  Surface  of  the 
Fluid,  it  {hews  the  Compound  is  below  Proof 
15.  But  to  fpecify  its  Ufe  more  particu¬ 
larly  :  Suppofe  the  Weight  put  into  the  Cup 
be  300,  which  finks  the  Hydrometer  juft  to 
(o).  Then  it  appears  (1.)  that  the  Com¬ 
pound  is  above  Proof  (2.)  That  its  fpecific 
Gravity  in  the  Line  C  D  is  888.  (3.)  This 

Number  mu  ft  be  fought  in  the  Line  N  O. 
(4.)  And  above  it  in  the  Line  EF  corref- 
ponds  the  Number  230,  which  exprefles 
the  Quantity  of  Water.  (5.)  And  in  the 
Line  G  H  the  correfponding  Number  ex- 
prefiing  the  Quantity  of  Spirits  is  770.  So 
that  if  the  whole  Compound  be  divided  into 
1000  equal  Parts,  the  Quantity  of  Water  is 
to  that  of  Spirit  as  230  to  770.  (6.)  In  the 
Line  I  K  the  Number  anfwering  to  888  is 
653 ;  whence  the  Weightof  Water  is  to  that 
of  Spirit  as  230  to  653.  (7.)  Laftly,  in  the 
Line  L  M,  the  Number  anfwering  thereto, 
is  426,  which  is  the  Quantity  of  Water  to 
be  added,  to  make  the  Compound  juft  Proof. 

16.  To  render  this  Matter  ftill  eafier  to 
be  underftood :  Suppofe  the  above  mentioned 
Compound  were  in  Quantity  juft  one  Pony  or 
252  Gallons ,  which  contain  1008  Quarts  : 
if  we  negledt  the  8  Quarts  as  inconfiderable, 

then 


then  the  Numbers  in  the  Line  E  F  will  be 
Quarts',  therefore  in  a  Ton  of  fuch  Spirits 
there  will  be  230  Quarts  of  Water ,  and  770 
Quarts  of  pure  Spirit ;  and  426  Quarts  of  Wa¬ 
ter  muft  be  added  to  make  the  whole  Proof 

17.  For  a  fecond  Example,  fuppofe  a 

Ton  of  fuch  Spirits  as  require  the  Weight 
753  to  fufpend  the  Hydrometer,  that  is,  750 
in  the  Cup,  and  3  on  the  Scale  at  the  Sur¬ 
face  of  the  Fluid.  Then  (1.)  the  Com¬ 
pound  appears  to  be  below  Proof  (2.)  The 
Number  in  the  Line  C  D  anfwering  to  that 
Weight,  is  960-^  (3.)  This  Number  being 

found  in  the  Line  of  correct  fpecific  Gravity 
N  O,  is  to  be  noted.  (4.)  For  above  it  in 
the  Line  E  F  correfponds  the  Number  665, 
and  fo  many  ghiarts  of  Water  are  in  the 
Compofition.  (5.)  Therefore  the  Num¬ 
ber  335  in  the  Line  G  H,  exprefles  the 
Quarts  of  Spirit.  (6.)  In  the  Line  I  K  the 
Number  anfwering  is  283  ;  therefore  the 
Weight  of  Water  is  to  that  of  the  Spirit  as 
665  to  283.  (7.)  In  the  Line  LM  the 

Number  is  450,  and  fo  many  Quarts  of  Spirit 
muft  be  added  to  make  the  Compound  Proof 

18.  It  is  eafy  to  underftand  that  for  a 
Hogfoead  of  Spirits,  the  Numbers  of  the 
Scale  will  be  Half-Pints,  becaufe  63  Gallons 
contain  iqo8  Half- Pints.  But  the  Quantity 
of  the  Fluid,  be  it  more  or  lefs,  is  at  any 
time  known  by  Gauging ;  let  this  be  reduced 
to  Quarters  of  a  Pint ,  which  divided  by 

B  2  1000 
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iooo,  give  a  decimal  Number,  which  mul¬ 
tiplied  by  the  proper  Numbers  in  the  Lines 
of  the  Scale,  will  give  the  Proportion  of 
Water  and  Spirit  to  a  thoufandth  Part  of  a 
Quarter  of  a  Pint ,  which  is  a  greater  degree 
of  Precifenefs  than  can  ever  be  neceffary. 
I  fhall  give  an  Example  or  two,  to  render 
this  Matter  eafy  to  be  underftood. 

19.  Suppofe  you  have  3,36  Gallons  of 
Spirit,  which  reduced  to  Quarters  of  a  Pint 
make  107,52;  this  divided  by  1000  gives 
0,10752  for  the  thoufandth  Part  of  the 
Whole,  Now  if  we  fuppofe  it  of  the  fame 
Strength  as  in  Article  15,  then  230  of 
thofe  Parts  will  be  Water,  that  is  0,10752 
multiplied  by  230,  will  give  24,7296  Quar¬ 
ters  of  a  Pint,  that  is  24  Quarters,  and  7296 
Parts  of  10 coo  of  another.  The  Quantity 
of  Spirit,  therefore,  rauft  be  82,7904  Quar¬ 
terns.  And  the  Water  to  be  added  to  make 
it  Proof  muft  be  0,10752  multiplied  by  426, 
or  45,803  Quarterns,  fo  that  the  Whole 
will  ftand  as  below. 

Quarterns. 

Quantity  of  Water  in  the 

Compound  -  24,7296 

Quantity  of  Spirit  —  82,7904 

Additional  Water  for  Proof  45,803 

Whole  Quantity  Proof  —  153,3230 

Reduced  to  Gallons  —  4,7912 


20.  For 


(  i3  ) 

20.  Fort  another  Example,  fuppofe  you 
had  13,5  Gallons  of  Spirit  under  Proof,  the 
fame  as  that  in  Article  17.  This  reduced 
to  Quarters  of  a  Pint  make  432,  which 
divided  by  1000,  gives  0,432  for  a  thousandth 
Part  of  the  Whole  \  then  proceeding  as  above, 
we  have 

0,432  multiplied  by  665  is  equal  to 
287,28  Quarterns  of  Water, 
which  fubdudtedfrom  43  2,  leaves  144,72 
Quarterns  of  Spirit. 

Then  0,432  multiplied  by  450,  gives  194,4 

Spirit  to  be  added. 

The  whole  Quantity  Proof  is  6  2  6, 8  Quar¬ 
terns 

And  thus  you  proceed  with  the  utmoft 
Eafe  and  Exadtnefs  for  any  other  Quantity, 
of  any  given  Strength. 

IV.  7 he  Use  of  the  Hydrometer  in  a  Com - 
p  oft  ion  of  a  known  Weight. 

21.  When  the  Weight  of  the  Liquor 
can  be  conveniently  taken,  it  will  flill  be 
more  eafy  to  determine  the  additional  Weight 
of  Water  or  Spirit  to  make  it  Proof  fince 
by  the  Lines  E  F  and  I  K,  you  have  always 
the  Proportion  of  the  Weight  of  Water  and 
Spirit  in  the  given  Compound ;  let  the  fpe- 
cific  Gravity  and  Quantity  of  the  whole  be 
as  they  will. 

22.  For  Example  ;  fuppofe  you  have  juft 
100  Weight  of  fpirituous  Liquor,  and  find 

Its 
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its  Strength  by  the  Hydrometer  to  be  as  in 
Article  15.  Then  the  Weight  of  the  Water 
to  that  of  the  Spirit  is  as  230  to  653 ;  add 
thefe  Numbers  together,  and  the  Sum  is 
883;  but  the  Weight  of  the  whole  Com¬ 
pound  is  1 00  lb.  ;  therefore  fay  by  the  Rule 
of  Three,  as  883  is  to  ioolb.  fo  is  653  to 
74 lb.  the  Weight  of  the  Spirits;  co n le¬ 
an  ently  the  Weight  of  Water  muft  be  26  lb. 
(for  both  together  make  ioolb.)  Therefore 
iince  in  Proqf  Spirit,  the  Weight  of  Water 
and  Spirit  is  the  fame,  his  evident  481b.  of 
Water  muft  be  added  to  the  Compound  to 
make  it  juft  Proof  ;  and  then  the  Weight  of 
the  Whole  will  be  148  lb. 

23.  Or  a  fhorter  way  ftill  is  to  take  the 
Difference  of  the  Numbers  653  and  230, 
viz.  423  ;  then  fay  as  the  total  Weight 
8831b.  is  to  ioolb.  fo  is  the  Difference 
423  lb.  to  481b.  of  Wafer  to  be  added  for 
Proof,  as  before, 

24.  Again;  fuppofe  3571b.  of  a  Com¬ 
pound  in  the  fame  Degree  under  Proof  as  in 
Article  17.  wherein  the  Weight  of  Water 
is  to  that  of  Spirit  as  665  to  283  ;  the  Sum 
of  thefe  Numbers  is  948,  the  Difference 
382.  Therefore  fay,  as  the  Sum  948  is  to 
the  Difference  382,  fo  is  the  Weight  of  the 
whole  3571b,  to  143,85  lb.  the  Weight  of 
Spirits  to  be  added  to  the  Compound  to 
make  the  whole  Proof.  Plence  alfo  you 
find  that  the  Compound  itfelf  confifted  of 
25041b.  of  Water,  and  10641b.  of  Spirit. 

And 
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And  thus  you  proceed  for  any  other  fpiri- 
tuous  Compofition. 

25.  If  the  Quantity  be  large,  it  will  be 
fufficient  to  take  the  Weight  in  Pounds 5  if 
fmall,  the  Weight  may  be  taken  in  -Quarters 
oj  Pounds ;  and  if  the  Numbers  be  wrote  in 
Decimals ,  you  will  have  the  Weight  of  the 
Spirit  and  Water  expreffed  to  the  thoufandth 
Part  of  a  Quarter  of  a  Pounds  but  in  gene¬ 
ral,  it  will  be  fufficient  to  work  by  the  Slid¬ 
ing- Rule,  as  it  is  both  expeditious  and  exadt. 

26.  In  what  we  have  faid  hitherto,  it  is 
prefumed  that  the  Perfon  who  ufes  this 
Hydrometer  is  Ikilled  in  Fra&ions  both 
Vulgar  and  Decimal ;  but  if  it  happens 
otherwife,  I  (hall  next  ffiow  how  any  Perfon, 
without  underftanding  Arithmetic  at  all, 
may  ufe  this  Inftrument  to  the  greateft  Ex- 
adtnefs.  Thus  let  him  find  the  Number  of 
Weights  that  will  fink  the  Hydrometer  to 
(o),  and  feek  that  Number  in  the  Line 
E  F,  which  for  Example  let  be  830.  The 
correfponding  Number  in  the  Line  CD 
above  is  973  nearly,  this  Number  mull  be 
fought  in  the  lowed:  Line  N  O  ;  and  exactly 
over  it  in  the  Line  E  F  is  775,  and  in  the 
Line  IK,  is  192;  therefore  the  Weight  of 
Water  to  that  of  Spirit  in  fuch  a  Compound 
is  as  775  to  192,  as  is  evident  from  Articles 
6,  and  15. 

27.  Having  thus  found  the  Proportion  of 
Water  and  Spirit  in  round  Numbers  775  and 

192, 
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192,  let  thefe  be  added  together  and  their 
Sum  will  be  967,  alfotake  the  leffer  Num¬ 
ber  from  the  greater,  and  the  Difference 
is  583  ;  now  thefe  Numbers  flhow,  that  to 
every  9671b.  or  Ounces  of  the  Compound 
there  mu  ft  be  added  5831b.  or  Ounces  of 
Spirit  to  make  it  Proof,  becaufe  then  the 
Weight  of  Spirit  will  be  equal  to  the  Weight 
of  Water;  for  583  and  192  make  775* 

28.  And  as  nothing  can  be  eafier  than 
to  weigh  off  any  Number  of  Pounds  or 
Ounces  from  any  Compound,  fo  it  may  be 
immediately  made  Proof  without  the  leart 
Difficulty  or  trouble  in  this  laft  Method,  to 
any  one  that  can  but  count  the  Divilions 
in  a  Line  of  equal  Parts. 

29.  In  the  Ufe  of  this  Scale,  I  would 
advife  to  have  it  parted  on  a  Board, -and  a 
Wire  W  R  fixed  over  it  on  the  Top,  pa¬ 
rallel  to  the  Lines  on  the  Scale,  and  upon 
this  Wire  let  a  Line  and  Flu  met  S  T  be 
put,  which  may  be  moved  to  any  Divifion 
of  a  Line,  and  then  the  Thread  will  fhow 
the  Numbers  in  the  other  Lines correfpond- 
ing  thereto,  and  fo  will  render  the  whole 
Procels  pra&icable  with  the  utmoft  Eafe. 

1  . 

V.  The  Ufe  of  the  Hydrometer  by  taking 
the  Depth  of  the  Fluid. 

30.  The  Ufe  of  the  Hydrometer  in 
Fluids  of  a  known  Depth,  for  thofe  who 
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do  not  underftand  Numbers,  or  would 
chufe  to  be  very  expeditious  and  exact  at 
the  fame  Time,  is  in  the  following 
Method.  Let  a  Vefife!  be  provided  of  a 
uniform  or  equal  Figure  throughout, 
and  therein  pour  the  fpirituous  Compound, 
till  the  Depth  of  it  be  juft  10  Inches,  then 
by  the  Hydrometer  find  the  correSl 
fpecific  Gravity  in  the  Line  N  O  as  before 
directed,  and  the  Numbers  in  the  Line 
L  M  above,  will  fhew  the  Height  in 
Inches,  and  thoufandth  Part  of  an  Inch, 
to  which  the  Fluid  muft  be  rais'd,  by  pour¬ 
ing  in  Water  if  above  Proof,  or  Spirit 
if  below. 

31.  For  Example,  let  the  Compound  be 
that  of  Article  26,  whofe  fpecific  Gra¬ 
vity  is  973  in  the  Line  N  O,  correfpond- 
ent  to  which  in  the  Line  above  L  M,  is 
the  Number  6,75,  which  fhews  that  the 
Fluid  muft  be  rais’d  6\  Inches,  by  pour¬ 
ing  in  Spirits,  fo  that  the  whole  Depth  of 
the  Fluid  when  Proof,  will  be  equal  to 
16  4  Inches. 

32,  Fora  fecond  Example,  we  take  the 
Compound  of  Article  15,  whofe  fpecific 
Gravity  is  888,  which  being  found  in  the 
Line  N  O,  and  the  Number  anfwering  to 
it  in  the  Line  L  M  is  426,  which  fhews 
that  10  Inches  Depth  of  that  Compound, 
muft  be  rais'd  4^  Inches,  or  rather  four 
Inches  and  Tp-V  of  another,  by  pouring  in 
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Water  to  make  it  Proof,  fo  that  the  Proof 
Spirit  now  will  be  14  Inches  TVV  deep, 
and  thefe  two  Examples  we  prefume  are 
fufficient  to  illuftrate  this  Method,  which 
is  fo  very  eafy  by  plain  Scale  and  Compafles.* 

VI.  To  make  any  Compound  Proof  by  the 
Hydrometer  only 

t 

33.  But  if  it  fhould  happen  that  none 
of  the  foregoing  Methods  fhould  be  un¬ 
der  ft  ood  or  thought  eafy  in  Pradtice,  there 
is  one  other  yet  remaining,  which  is  by 
Means  of  the  Hydrometer  itfelf  and  its 
Proof  Weight  only,  and  as  this  appears  fo 
Ample,  eafiy,  and  natural  a  Method,  it  may 
be  wonder’d  why  I  did  not  mention  it  as 
the  firft,  inftead  of  the  laft  Method  to  be 
ufed,  but  the  Reafon  of  this  will  appear 
by  and  by.  The  Praxis  is  this,  place  the 
proof  W eight  on  the  Hydrometer ,  and  then 
immerfe  the  Hydrometer  in  the  given  Com¬ 
pound  ;  if  it  be  below  Proof,  the  Weight 
will  not  fink  it  to  the  firft  Divifion  (o)  on 
the  fmall  Scale  of  the  Stem ;  in  this  Cafe, 
Spirit  muft  be  poured  in  till  the  Proof 
Weight  will  fink  it  juft  to  that  Point,  but 
in  doing  of  this,  confiderable  Time  will 


*  N.  B.  The  Reafon  of  thi:  Procefs  depends  on  this 
Confideration,  that  the  Height  of  Fluids  is  always  pro¬ 
portion'd  to  their  Quantity  in  Veffels  of  an  uniform  Figure, 
and  therefore  the  Line  L  M  will  equally  fhew  both. 

be 
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be  requir'd  ;  for  in  pouring  Spirits  to  the 
Compound,  a  certain  Degree  of  Warmth 
will  be  produc’d  in  that  Mixture,  and  you 
will  be  oblig’d  to  ftay  till  that  is  gone 
off,  or  till  the  Fluid  has  acquir’d  the  com¬ 
mon  Temperature  of  the  Air,  before  you 
can  try  the  Experiment.  And  the  Cafe 
will  be  the  fame,  if  the  Compound  be  a- 
bove  Proof,  where  it  will  be  neceflary  to 
put  in  as  much  Water  as  will  make  it 
Proof  5  and  becaufe  in  each  Cafe,  you  mu  ft 
wait  for  the  cooling  of  the  Fluid,  and 
becaufe  more  than  one  Trial  may  be  ne¬ 
ceflary  for  making  it  Proof,  therefore  you 
may  be  oblig’d  to  wait  a  longer  Time  than 
can  in  many  Cafes  be  allow’d ;  whereas 
any  of  the  foregoing  Methods  are  very  ex¬ 
peditious  to  the  ingenious  Compounder  ; 
but  where  there  is  time  enough,  this  Me¬ 
thod  by  the  Hydrometer  alone,  without  any 
Scale  or  Numbers  will  be  very  exadt,  and 
preferable  to  all  others. 

VII.  The  Ufe  of  a  Termometer  in  Conjunc¬ 
tion  with  the  Hydrometer. 

34.  All  we  have  hitherto  faid  is  upon  Sup- 
pofition  that  the  Air  is  of  a  moderate  Warmth , 
or  that  the  'Thermometer  ftands  at  temperate . 
If  the  Air  be  very  hot  or  very  cold  it  will 
confiderably  alter  the  fpecific  Gravity  of  the 
Spirit.  Heat  will  leflen  it,  and  therefore 
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make  the  fpirituous  Compound  appear 
more  above  Proof  than  it  really  is.  On  the 
contrary,  Cold  condenfes  the  Compound 
and  makes  it  feem  lower  than  it  is.  And 
though  this  Difference  in  Weight  from 
Heat  and  Cold  is  not  very  coniiderable  in 
frnall  Quantities  of  Liquor,  yet  in  large  ones 
the  Cafe  is  otherwife,  and  will  amount  to 
a  proportional  Value. 

35.  The  Thermometer  to  be  ufed  is  that 
of  Parenheifs  Conftrudtion,  wherein  the 
freezing  Point  is  at  32,  temperate  at  55,* 
and  the  greateft  Summer  Keat  at  85  or  90. 
And  by  Experiments  I  have  found  the 
Numbers  which  anfwer  to  every  Part  of 
the  Scale  of  the  Thermometer ,  and  have 
placed  them  on  the  left  Hand  Side  begin¬ 
ning  at  (o)  oppofite  to  55  or  temperate  5 
fo  that  when  the  Mercury  Hands  above  that 
Point  you  obferve  what  Number  on  the 
left  Side  anfwers  to  it,  and  fo  many 
Weights  muff  be  added  to  the  Number  in 
the  Cup  ;  but  if  the  Mercury  ftands  below 
5  5  or  temperate,  then  the  Number  anfwer- 
ing  to  it  on  the  left  bland  is  to  be  fubdu fled 
Jrom  the  Weight  in  the  Cup  in  order  to  have 
the  true  fpectjic  Gravity . 


*  I  take  the  temperate  Point  to  be  that  at  which  the 
Mercury  >  rands.  when  we  fay  the  Air  is  neither  Warm  nor 
'Cold ;  and  this  I  find  by  Experience,  is  generally  55  in 

Far  end  e  id  s  Scale. 

36,  For 
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36.  For  Example,  fuppofe  the  Weights 
put  into  the  Cup  were  830  (as  in  Article 
26)  and  the  Mercury  in  the  Thermometer 
be  at  40,  then  oppofite  to  it  is  36,  the 
Number  to  be  fubtrailed  from  830  ;  and 
the  Remainder  will  be  794,  then  moving 
the  Thread  to  794  in  the  Line  E  F,  it 
will  cut  the  Number  967  in  the  Line  C  D. 
Then  removing  the  Thread  to  the  Num¬ 
ber  967  in  the  Line  N  O,  it  will  cut  720 
in  the  Line  E  F  for  the  Weight  of  Water, 
and  237  in  the  Line  I  K  for  the  Weight 
of  Spirit;  the  Sum  of  thefe  Numbers  is 
957,  and  the  Difference  483,  which  fhews 
that  to  every  9571b.  or  Ounces,  there  muff 
be  added  4831b.  or  Ounces  of  Spirit,  to 
make  the  whole  Proof.  And  therefore  9671b. 
will  require  the  Addition  of  about  4901b. 
of  Spirit  for  Proof,  which  is  lefs  than 
5831b.  by  731b.  And  hence  you  fee  the 
Reafon  of  having  Regard  to  the  Thermometer. 
See  Article  27. 

37.  On  the  other  Hand,  fuppofe  the 
Air  very  warm,  and  that  the  Mercury 
ftands  at  75,  then  oppofite  to  it  is  50,  the 
Number  to  beaddedto  830  (in  the  Example 
of  Article  26.)  the  Sum  is  880,  over 
which  hang  the  Thread,  and  it  will  cut 
981  in  the  Line  CD;  then  remove  the 
Thread  to  981  in  the  Line  N  O,  and  it 
will  cut  840  in  the  Line  E  F  for  the 
Weight  of  Water;  and  1 37  in  the  Line 
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IK  for  the  Weight  of  Spirit  in  the  Com¬ 
pound.  Then  the  Sum  of  thofe  Numbers 
is  977,  and  the  Difference  703  ;  therefore 
to  every  977lb.  muft  be  added  7031b.  of 
Spirit  for  Proof  $  eonfequently  to  9671b. 
there  will  be  required  about  6951b.  that  is 
H2lb.  of  Spirit  more  will  be  neceffary 
for  Proof  than  would  have  been  thought 
of  without  the  'Thermometer. 

38.  I  fhall  conclude  with  only  obferv- 
ing,  that  as  a  Gallon  of  Water  weighs  132 
Ounces,  a  Gallon  of  Spirits  ought  to  weigh 
in  Ounces ;  and  then  it  will  be  found 
that  a  Gallon  of  Proof  will  weigh  120,65 
Ounces.  Confequently  a  Ton  of  real  Proof 
(or  252  Gallons^  will  weigh  30403,8 
Ounces.  But^by  the  Statute  Law  a  Ton 
of  Proof  Spirit  or  252  Gallons  muft  weigh 
1 7  Cwt.  iqr,  2ilb.  or  31248  Ounces, 
which  is  more  than  the  true  Proof  by  844 
Ounces  or  521b.  I  fubmit  this  to  be  con- 
fidered  of  by  thofe  who  may  find  them- 
felves  interefted  in  fo  great  a  Difference  as 
52lb.  in  1953. 
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i,  N  order  to  be  very  accurate 

j  in  the  Experiments  necef- 
v  sy  fary  for  a  juft  Conftmdion 
58 of  this  Inftrument,  I  chofe 
a  hollow  Glafs  Globe  with  a  fmall  Hole,  and 
having  equipoifed  it  in  a  fine  Ballance,  I 
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fill'd  it  with  Water,  the  Weight  of  which 
was  542  Grains.  The  Weight  of  the 
fame  Globe  of  Spirit  was  4584  ;  then 
542  : 458*  :  :  1000:  845,  very  nearly. 

2.  Afterwards  I  took  a  fclid  Glafs  Globe, 
and  making  an  Equilibrium  in  the  Air,  it 
was  immerfed  in  Water,  and  the  difference 
of  Weight  was  470  Grains ;  upon  immer- 
fing  it  in  Spirits,  the  Difference  was  397  ; 
then  470  :  397 :  :  1000  :  844,6. 

3.  The  Experiments  were  many  times 
repeated,  but  with  little  Variation;  and  as 
I  found  feme  Spirits  were  more  highly  rec¬ 
tified,  and  gave  a  different  Ratio  from  that  of 
1000:  845  to  1000  :  835;  I  took  the 
mean  Ratio,  viz.  1 000  :  840,  as  mo  ft  pro¬ 
per  for  the  Standard  for  the  Hydrometer  5 
and  here  it  is  to  be  obferved,  that  no  Spi¬ 
rit  was  ufed  but  fuch  as  would  burn  all 
away,  and  leave  no  Appearance  of  Phlegm 
or  Water  behind. 

4.  Let  the  Bulk  of  Water  in  any  Com¬ 
pound  Spirit  be  denoted  by  A,  and  that 
of  the  Spirit  by  B  ;  and  let  a  and  b  denote 
their  fpecific  Gravities,  viz.  let  a  :  b  :  i 
1000;  840.  Alfo  let  c  be  the  fpecific 
Gravity  of  any  Compound,  whofe  Bulk 
will  be  A -f 
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5.  Furthermore*  let  a  (the  fpecific  Gra¬ 
vity  of  Water)  be  reprefented  by  the  right 
Line  w  x  =3  1000,  and  b  by  the  right  Line* 
wz~  840.  And  fince  the  fpecific  Gra¬ 
vity  of  the  Compound  muff  ever  be  be-* 
tween  both,  let  c  —  w  v  denote  it. 

6.  And  fince  the  abfolute  Weight  of  any 
Body  is  in  proportion  to  its  Bulk  and  fpe¬ 
cific  Gravity*  therefore  the  Weight  of 
Water  in  any  Compound  will  be  as  a  A  $ 
and  that  of  Spirit  as  b  B  $  and  that  of  the 
Compound  as  c  x  A-f  Bj  and  confequent- 
Iy  we  fhall  have  *2  A  -f-  £  B  =  c  x  A  xBi 
whence  A  a  —  f  A-r  B  — -  b  B,  which 
gives  this  Analogy  A  :  B  :  :  c—~b :  a — 

7.  But  in  regard  to  the  foregoing  Line 
of  fpecific  Gravities,  we  have  c—b  3 
w  v* — w  z  =  zv  s  and  a—c  =  w  x  —  w  v 
=■ vx.  Therefore  in  the  Compound,  the 
Bulk  of  Water  will  be  to  the  Bulk  of  Spi¬ 
rit  as  A  to  B,  or  as  z  v  to  vx  ^  fince  A :  B 
:  :  c—b  :  a — c  :  :  zv  iv  x> 

8.  Let  W  exprefs  the  abfolute  Weight 
of  Water,  and  w  that  of  Spirit  5  and  then. 
W  :  w  : :  a  A  *  b  B  and  fo  W  b  B—  w  a  A  $ 
therefore  A  :  B  : :  W  b  :  w  a.  And  in  equal 

D  a  Bulks* 
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Bulks,  where  A— B,  we  have  W  b — w  a  \ 
and  in  that  Cafe  W  :  w  :  :  a  :  b>  Alfo  if  W 
be  reprefented  by  the  fame  Line  with  A, 
or  A  =  W  5  then  will  b  B— a  w  and 

4-  B  =  0,84  B. 

9.  In  Proof- Spirit,  where  the  Weight 
of  the  Water  and  Spirit  is  the  fame,  we 
have  A  a  ZL  b  B  ;  and  fo  A  :  B  : :  b  :  a  $  and 
therefore  (by  Article  6,)  b  \a  :  :  c—b  :  a — c; 
whence  a  b—b  c  —  a  c  —  a  b ,  and  thence 


2 ■  a  b 
a  -f  b 


C  = 


fpecific  Gravity  of  the  Corn- 


Compound  that  is  above  Proof,  the 
Bulk  of  Water  (A)  is  deficient  by  a  Quan- 
tity  (  x)  which  is  to  be  added  thereto,  to 
make  it  Proof  In  which  Cafe  A-j-vV  :  B  :  : 
b  :  a  ::  0,84  :  1  ;  therefore  A  -J-  x  —  0,84  B ; 
and  #  —  0^84  B.— A.  Now  ’tis  evident, 
when  x  ~  0)  the  Compound  is  Proof  *  and 
when  A —oy  0,848=  the  greateft 
addititious  Quantity  of  Water. 

11.  Again,  when  the  Compound  is  un¬ 
der  Proof ,  the  Bulk  of  Spirit  (B)  is  deficient 
by  a  Quantity  (y)  to  be  added  to  the  Com¬ 
pound  to  make  it  Proof  j  For  A  :  B  4-  y 
:  :  0,84  :  1.  in  that  Cafe  ;  and  therefore  A  = 


pound, 
In  a 


0,84  B  -j-  ©,84  v,  and  fo  v  =  —  —  B.  In 

'  °>84- 

this  Cafe  alfo  when  y  —  o,  then  the  Com¬ 
pound  is  Proof ;  and  when  B  =  o,  the  Value 

of  v  is  greateft  of  all,  or  v  =  —  =  1,10. 

12.  What 
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12.  What  we  have  now  premifed  would 
comp] eat  the  Theory  of  the  Hydrometer , 
where  the  Algebraic  Prooj  (in  Article  9) 
the  lame  in  FaCt  or  Reality  as  it  is  in  Theo¬ 
ry  ;  but  fin ce  Experience  fhews  the  contrary, 
it  will  be  neceffary  to  inveftigate  a  proper 
Correction  of  this  theoretical  Proof. 

13.  According  to  the  Theorem  — i  =  c> 

we  fhall  have  =  91 3>5  =  Specific 

Gravity  of  the  Proof  but  upon  mixing 
equal  Weights  of  Spirit  and  Water,  and 
taking  the  fpecific  Gravity  of  fuch  a  Mix¬ 
ture,  by  the  Hydrofatic  Ballance ,  we  fhall 
find  it  confiderably  more  than  91 3 .  Up¬ 
on  many  repeated  Trials  in  various  Me¬ 
thods,  I  have  found  it  to  be  extremely  near 
936  ;  and  therefore  I  have  fix’d  that  Num¬ 
ber  for  the  Sandard  fjrecific  Gravity  of 
Proof  ;  to  which  alfo  the  Number  600 
correfponds  in  the  Line  E  F,  for  the  true 
or  correCt  Proof  Weight. 

14.  From  hence  it  is  evident,  that  in, 
all  Spirituous  Compofitions,  which  are  above 
real  Proof,  fuch  Numbers  mu  ft  be  investi¬ 
gated  as  will  exprefs  the  fpecific  Gravity 
thereof,  while  the  real  Denfity  is  increasing 
above  that  given  by  the  Theory  from 
the  Ratio  of  Equality  in  the  Beginning, 
to  that  of  936  to  913  ~  in  that  which 
is  Proof  After  this  the  Numbers  of 

the 


:  '  .C  3°)  _ 

the  correB  fpecific  Gravity  mil  ft  every 
where  duely  exprefs  the  decreafing  Den- 
fity  of  the”  Compound  under  Proof  in 

>■  0^5 

the  Ratio  of  - — t  at  Proof  to  that  of  Equa- 

91 3  2:  .  * 

lity  at  laft.  This  proved  a  difficult  and 
iroublefome  Talk,  but  as  it  was  necefiary* 
I  undertook  and  compleated  it. 

15.  From  this  Theory,  the  Conftrudtion 
of  the  Scale  of  Lines  immediately  flows* 
viz.  the  Line  A  B  (hews  the  Number  of 
Divifion  contain’d  in  the  Difference  zx 
between  the  fpecific  Gravities  w  x  and 
y  z  of  Water  and  Spirit  ^  that  is,  fuppofing 
w  x  =  iooo,  then  z  x  or  A  B  =  160  = 
1000—840.  (See  Article  5.) 

16.  The  Line  C  D  is  the  Continuation  of 
the  Divifion  of  w  x  from  z  at  840  to  x 
at  1000,  the  End.  Expreffing  the  fpecific 
Gravity  of  any  fpirituous  Mixture  in  the 
fame  Divifion s  or  Numbers  according  to  the 
Algebraic  Theory.  (See  Article  6.) 

17.  The  Line  E  F  anfwers  to  the  Line 
z  x  divided  into  1000  equal  Parts;  and 
the  Line  G  H  being  the  fame  but  number’d 
the  contrary  way,  it  is  evident  if  the  Num¬ 
ber  in  one  reprefent  the  Bulk  of  Water ,  thofe 
in  the  other  muff  exprefs  the  Bulk  of  Spi¬ 
rits  in  any  given  Compound.  ( Article  y.) 

18. -lhe  Numbers  of  the  Line  I  K  are 
thofe  of  the  Line  G  H  multiplied  by  0,84, 
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and  therefore  if  the  Numbers  of  the  Line 
E  F  reprefent  the  Weight  of  Water,  thofe 
of  I  K  will  exprefs  the  Weight  of  Spirit  in 
the  Compound  by  Article  8  of  this  Theory. 

19.  The  Numbers  in  the  fir  ft  Part  of  the 
Line  LM  are  the  Values  of  the  addititious 
Quantity  of  Water  to  reduce  to  Proof  all 
fpirituous  Compofitions  that  are  above  ity 
calculated  from  the  Theorem  in  Article  10, 

20.  The  Numbers  in  the  other  Part  of 

the  faid  Line  LM  beginning  from  the 
Proof  Point,  are  the  Values  of  the  Quan¬ 
tities  of  Spirit  to  be  added  to  any  Compound 
below  Proof  to  make  it  exactly  Proofs  and 
are  computed  from  the  Theorem  in 
Article  1 1 .  foregoing.  ,  .  , 

21.  The  Numbers  in  the  Line  N  O  ex¬ 
prefs  the  correffi  or  true  fpecific  Gravities  of 
all  Compofitions,  and  are  only  thofe  of  the 
Line  C  D  qualified,  to  reprefent  the  fpecific 
Gravity  of  all  above  Proof  encreafing  from 
the  Beginning  to  the  Proof  Point  in  fuch  a 
Manner  that  zv  might  in  this  Line  contain 
936  Parts  in  the  fame  Space  it  contain’d 
913!  in  the  Line  C  D,  and  that  the  remain¬ 
ing  Part  vx  might  contain  the  Comple¬ 
ment  64  to  a  1 000  5  according  to  Articles  7, 
13  and  14. 

22.  Thus  I  prefume  the  Rationale  of 
the  Confirmation  of  this  Scale  of  Lines  is 

fufli- 
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fufficiently  demonflrated,  and  evident  to 
every  competent  Judge.  And  I  fhall  only 
defire  it  may  be  obferved,  that  only  one  In- 
jlrument  of  this  Kind  can  be  right  or  true  y 
becaufe  I  take  it  to  be  a  very  plain  Axiom, 
That  if  one  Hydrometer  A  in  its  own  Na¬ 
ture  truly  adapted  to  exprefs  the  real  Specific 
Gravity ,  and  true  Proportion  of  Bulk  and 
Weight  in  the  Water  a?id  Spirit  of  any  Com¬ 
pound  propofed,  another  Hydrometer  that  is  of 
a  different  Conjlru&ion  cannot  do  the  fame 
Things ,  therefore,  cannot  be  true  or  juft ,  but 
mujl  be  the  Refult  of  tentative  and  falacious 
Principles .  1  could  fay  much  more  on  this 

Head,  but  the  above  Remark  is  at  prefent 
iufficienL — » — Verbum  fat  Sapienti , 
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THE 

THEORY 

OF  THE 

GENUINE  HYDROMETER, 

Farther  Illustrated. 


i-  s  1  find  by  Experience  the  Lines  of  the 

^  a  ^  Hydrometric  Scale  are  not  fo  generally 
and  eafllY  uoderftood  as  I  expended,  and 
$Ksk  could  wifh  them  to  be,  and  in  Confe- 

quence  thereof,  the  Ufe  of  this  new  and  genuine  Hy¬ 
drometer  is  not  fo  intelligible,  and  therefore  not  fo  much 
encouraged  as  it  really  deferves  5  I  have  thought  it 
neceflary  to  give  a  further  Illuftration  of  the  Nature 
and  Ufe  of  this  Infixument,  by  fuch  Draughts  and  Re- 
prefentations,  as,  I  hope,  will  render  it  a  Matter  of 
the  utmoft  Facility.  And  that  nO  Difficulty  or  Defici¬ 
ency  may  poflibly  remain,  or  be  objected,  1  have  added 
a  Table,  to  {hew  by  Infpedtion  the  Quantity  or  Mea- 
fiire  of  Alchohol  or  Water  that  is  requilite  to  be  added 
to  any  Compound,  to  make  it  exaddly  either  Real  or 
Merchantable  Proof. 


A  2 


2.  The 


i.  The  fundamental  Experiment  on  which  the  Na¬ 
ture  and  Conffrutffion  of  a  Genuine  Hydrometer 
depends,  is  this ;  I  took  a  Glafs  T ube  AE  F  K  (Fig.  I.) 
having  an  equal  Bore  throughout  ;  into  which  I  put  £ 
Cubic  Inch  of  Water ,  which  filled  it  to  the  Height  DG> 
upon  this  I  gently  pour’d  a  Cubic  Inch  of  Spirit  or  Ai- 
chohol,  which  (being  a  refined  Oil)  did  not  of  itfelf 
mix  with  the  Water,  but  flood  above  it  to  the  Height 
ef  D  B  equal  to  D  E. 

3.  But  upon  inverting  the  Tube  feveral  times,  and 
thereby  caufing  the  two  different  Liquors  to  mix,  I  ob- 
ferved  when  they  were  thoroughly  mix’d,  and  the  T ub« 
held  upright,  that  the  Compound  of  the  Spirit  and  Wa¬ 
ter  did  not  fill  the  Tube  to  the  fame  Height  B  E,  as  a£ 
Brft  when  feperate,  but  fubfided  to  the  Height  E  C  only  ; 
from  whence  I  collected,  that  the  Matter  of  thofe  Flu¬ 
ids  did  mutually  penetrate  each  other’s  Interffices,  and 
thus  occupying  a  leffer  Space,  did  conffitute  a  Com¬ 
pound  of  greater  Denfity  than  is  given  by  a  Mathemati¬ 
cal  Theory^  which  fuppofes  the  Alchohol  and  Water  t© 
poffefs  the  fame  Space  B  E  F  I  after  Mixture  as  be¬ 
fore. 

4.  And  fince  equal  Quantities  of  Matter  of  two  dif¬ 
ferent  Subffances  mixed  together,  produce  a  Compofi?- 
tion  that  is  a  real  Mean  between  them  both  ;  this  with 
regard  to  Alchohol  and  Water ,  muff  be  that  which  is  pro¬ 
perly  meant  by  what  is  call’d  Proof,  and  is  therefore  a 
moff  certain,.  fix’d,  and  determinate  Idea;  and  confe- 
quently  a  Standard  Meafiure  for  the  ffrength  of  Spiritu¬ 
ous  Liquors  or  Compounds. 

5.  To  afeertain  the  real  Specific  Gravity  of  Proof 
Spirit,  w^e  have  affuraed  that  of  Water  to  Alchohol  as 
i©qg  to  8 40  (as  found  by  Experiments)  then  the  Ma¬ 
thematical 
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Iheiftatical  fpecific  Gravity  of  equal  Weights  of  thc& 
will  be  913  i-,  but  the  real  fpecific  Gravity  will  be  great¬ 
er,  as  we  have  (hewn.  In  order  to  determine  which, 
I  put  equal  Weights  of  Water  and  Alchohol  into  the 
Tube,  and  let  B  I  and  C  H  be  the  Surfaces  of  thefe 
Fluids  before  and  after  Mixture.  Then  having  gradua¬ 
ted  a  Scale  A  B  (Fig.  3.)  into  icco  equal  Parts,  in  fuch 
Manner  that  the  Surface  C  H  correfponded  to  the  Di- 
vifion  913  1  in  the  Scale,  I  obferved  that  the  Surface 
B  I  correfponded  to  936,  and  was  thereby  allured  that 
the  real  Denfity  of  Proof  was  to  that  by  Theory  only, 
as  936 'to  913  This  is  here  propofed  as  an  ocular 
Demonflration,  and  is  more  accurately  confirmed  by  the 
Hydrostatic  Ballance. 

6.  Let  a  g  d  (Fig.  2.)  be  a  Triangle  whofe  Side  g  d 

is  equal  to  the  Line  A  B  (Fig.  3.)  of  1000  equal  Parts, 
and  take  g  c  =  840  of  tibofe  Parts;  then  draw  b  c  pa¬ 
rallel  to  ad;  and  fmce  it  is  gd:  gc::acf:  be:: 
1000  :  84O5  therefore  the  Lines  a  d  and  b  c  will  repre- 
fent  the  fpecific  Gravities  of  Water  and  Alchohol. 
Thus  Air  ^  Cork ,  Sajjafras  JVood ,  Firy  Cedar ,  /Ether y  and 
other  Bodies,  whofe  fpecific  Gravities  are  lefs  than  that 
of  Water,  may  have  their  Places  afligtvd  in  this  Tri¬ 
angular  according  to  their  fpecific  Gravities  in  the 

Line  A  B. 

7.  Since  the  Figure  or  Space  abed  is  that  which 
comprehends  all  the  fpecific  Gravities  between  Spirit 
or  Alchohol  and  Water,  let  this  be  reprefented  more  at 
lajge,  as  in  the  Trapezium  ABC  D  (Fig.  4.)  where 
parallel  Lines  drawn  through  every  10  Degrees  of  fpe¬ 
cific  Gravities  between  840  and  1000  will  reprefent 
the  fpecific  Gravities  of  all  the  various  Compounds  of 
thefe  Degrees  between  that  of  Alchohol  840  sc  B  C  to 

that 
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that  of  Water  AD  ~  1000.  Thus  the  Parallel  b  1 
will  reprefent  the  Den  buy  or  fpecific  Gravity  of  Proof 
Spirit ,  as  it  is  drawn  from  913—. 

8.  Thefe  Parallels  reprefenting  the  fpecific  Gravities, 
will  alfo,  when  properly  divided  and  fuhdivided  by 
Lines  drawn  in  the  Figure,  denote  by  their  Parts,  the 
Ratios  of  the  Bulk  and  Weight  of  Water  and  Alcho- 
hol  in  any  given  Compound,  and  alfo  the  Meafure  or 
Quantity  of  Water  or  Spirit  that  mull  be  added  to  make 
it  perfect  Proof. 

9.  Thus  by  drawing  E  B  parallel  to  D  C,  the  Parts 
of  the  Parallels  between  thofe  two  Lines  being  every 
where  equal,  do  reprefent  any  given  Meafure  of  a 
fpirituous  Compound,  from  all  Alchohol  at  B  C,  to  all 
Water  at  E  D,  whether  this  Meafure  be  a  Pint ,  a  Gal¬ 
lon,  a  Hogjhead ,  or  a  Ton. 

10.  Again,  a  Line  drawn  from  B  to  D  diagonally* 
divides  thefe  equal  Parallels  into  unequal  Parts,  of  which 
thofe  towards  E  B  reprefent  the  Bulks  of  Water ,  and  the 
other  Parts  toward  D  C  the  Bulks  of  Spirit  in  a  given 
Compound  ;  thus  let  the  Compound  be  h  e  whofe  fpecific 
Gravity  is  d  e  rrr  936,  the  Quantity  of  W ater  will  be  to 
that  of  Spirit,  as  h  g  to  g  e.  Alfo  let  a  i  be  a  Parallel  of 
compound  Proof,  whofe  fpecific  Gravity  is  b  i  —  913  I, 
then  the  Quantity  of  Water  will  be  to  that  of  Spirit} 
as  a  f  to  f  i. 

11.  In  the  Line  B  C  take  B  m  to  B  C  as  840  to  1000* 
and  draw  the  Line  D  m.  Then  will  all  thofe  Parts  of 
the  Parallels  which  before  represented  the  Bulks  or  Mea- 
lures  of  Alchohol  be  now  curtailed  or  diminifhed  in.  the 
Ratio  of  840  to  1000,  or  0,84  to  1.  And  therefore, 
if  the  Parts  of  the  Parallels  in  the  Triangle  E  B  D  be 
now  taken  to  reprefent  the  Weight  of  Water  (as  before 

thev 
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they  did  the  Bulk)  then  the  other  Parts  contained  in  the 
Triangle  BDm  will  reprefent  the  Weight  of  Alchohol 
in  a  given  Compofition,  becaufe  by  Art.  8.  of  the  The¬ 
ory,  we  had  w  —  0,84  B,  (when  A~  W)  and  confe- 
quently  1  :  0,84  :  :  B  :  %v  :  ;  g  e  :  g  n  :  ;  fi  :  f  k;  or 
the  Weight  of  Water  to  that  of  Spirit  in  the  Parallel 
d  e,  will  be  as  h  g  to  g  n  ;  and  in  the  Parallel  of  Proof 
b  i,  the  Weights  of  Water  and  Spirit  will  be  as  a  f  to 
f  k,  and  therefore  equal  to  each  other  ;  for  by  the  The¬ 
ory  (Art.  9.)  when  W  —  w,  we  have  A  :  8  :  :  b  :  a  5 
that  is,  a  f  :  f  i  :  $  B  m  :  B  C  :  :  f  k  :  f  i,  confe- 
quently  a  f  — f  k. 

12.  As  the  Weight  of  Water  in  all  the  Compounds 
between  the  Parallel  of  Proof  a  i,  and  that  of  pure 
Spirit  B  C,  is  lefs  than  the  Weight  of  Spirit-^  they  mull 
all  be  above  Proof  frength ,  to  whieh  they  are  to  be  low¬ 
ered  or  reduced  by  the  addition  of  a  certain  Quantity  of 
Water  ;  which  Quantity  as  it  is  nothing  in  the  Parallel 
of  Proof  and  in  the  Parallel  B  C  of  all  Spirit,  it  muff 
have  the  Proportion  of  0,84  to  1,  or  of  B  m  to  BC, 
(by  Theory  Art.  10.)  therefore  a  Line  drawn  from  (a)  to 
(m)  will  cut  off  fuch  Portions  of  the  Parallels  towards 
a  B,  as  will  duly  reprefent  the  additional  Quantities  of 
Water  as  are  required  for  reducing  the  Compound  to 
Proof.  Thus  in  the  Parallel  s  x,  whofe  Denfity  r  x  is 
lefs  than  that  of  Proof  b  i,  the  Ratio  of  the  Bulks  of 
Water  and  Spirit  is  that  of  s  t  to  t  x  ;  the  Ratio  of  the 
Weights,  is  that  of  s  t  to  t  w ;  and  the  Quantity  of 
Water  to  be  added  to  make  it  Proof  is  denoted  by  sv-. 


13.  Or 


ij.  Orthus^ 


f  s  x  is  a  given  Quantity  of  a  Compound, 
j  r  x  is  its  Denfity  or  fpecific  Gravity. 
st  is  the  Quantity  or  Bulk  of  Water. 
in  is  the  Quantity  of  Alchohol. 
s  t  is  the  Weight  of  Water. 
t  w  is  the  Weight  of  Alchohol. 
s  v  is  the  Quantity  of  Water  required  to 
make  it  Proof. 

14.  On  the  other  Hand  in  all-  Compounds  below 
Proof  contained  between  the  Parallel  of  Proof  a  i  and 
that  of  all  Water  ED,  we  determine  the  Quantity  of 
Spirit  or  Alchohol  to  be  added  to  make  the  given 
Compound  of  Proof -firength,  by  drawing  the  Line 
i  A  ;  for  it  begins  at  nothing  in  the  Parallel 
of  Proof  at  i,  and  in  the  Parallel  of  all  Water 
E  D,  it  mull:  haye  the  Proportion  to  the  Bulk 


of  Water  ED  as  iaiQ  to  1  (for  y  “  1,19 

-  0,04 

Art.  1 1  of  the  Theory)  that  is,  if  ED-i,  then  A  D 
=  1,19.  fince  B  m  :  B  C  : :  ED  (  =  R  C)  :  A  D^ 
or,  0,84  :  1  :  :  1  :  1,19. 

15.  Therefore  in  the  Parallel  h  e  of  936  fpecific 
Gravity,  N 

fh  e,  the  given  Quantity  of  the  Compound, 
d  e,  the  Denfity  or  fpecific  Gravity., 
h  g,  the  Quantity  of  Water, 
we  have  )>g  e,  the  Quantity  of  Alchohol. 

h  g,  the  Weight  of  the  Water, 
g  n,  the  Weight  of  the  Alchohol. 

I  1  e,  the  Spirit  to  be  added  for  Proof. 


16.  The 
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1 6.  The  Difference  between  1600  and  840  being 
i6o,  there  would  be  fo  many  Parallels  in  the  Figure,  if 
they  were  all  drawn  ;  but  as  they  are  drawn  through 
every  tenth  Divifion  only,  there  are  now  but  16,  (or 
17  including  both  Extremes)  of  which  8  are  below  the 
Parallel  of  Proof,  and  9  above  it. 

If  the  whole  Difference  of  160  Degrees  of  fpecifie 
Gravity  be  divided  into  1000  equal  Parts,  then  the  Scale 
A  J3  (Fig.  3)  will  reprefent  them  ;  and  the  Point  or  Di- 
vifion  of  the  Paid  Scale  correfponding  to  the  Parallel  of 
Proof  will  be  456,5. 

1 7.  Confequently  if  the  Hydrometer  be  made  of 
fuch  a  Weight  as  will  juft  link  it  in  Alchohol  to  the  firft 
Divifion,  or  (o)  on  the  Stem,  (or  Scale  of  10  equal 
Parts  upon  it,)  and  then  afterwards  a  Weight  be  appli¬ 
ed  on  the  Top  as  (hall  juft  fink  it  to  the  fame  Divifion 
(0),  in  Rain  or  River  Water,  and  this  additional  Weight 
be  divided  into  1000  equal  Parts,  then  456  \  of  thofe 
fmall  Parts  or  Weights  would  be  the  Proof- Weight, 
viz.  fuch  as  would  juft  fink  the  Hydrometer  to  (o), 
in  a  Compound  that  is  of  juft  Proof  or  Standard 
Strength  ;  provided  the  Bulks  of  Water  and  Alcho¬ 
hol  were  the  fame  after  Mixture  as  before. 

18.  But,  as  we  havefhewn,  this  is  not  the  Cafe  ;  but 
that  the  two  Liquids  in  mixing,  do  fo  incorporate  as  to 
caufe  the  Bulks  to  contract,  and  the  Denfity  of  courfe 
to  encreafe  in  the  Ratio  of  913  i-  to  936  ;  therefore  the 
Denfity  d  e  of  the  Parallel  of  936  will  be  that  of  the 
Compound  when  Proof,  and  the  Proof  Weight 
correfponding  thereto  in  the  Scale  A  B  (Fig.  3*)  will  be 
600  as  is  evident  by  infpe&ion, 

B 


19.  Hence 


19.  Hence  it  appears  that  this  Fig.  4.  will  by  tm 
means  truly  reprefent  the  Nature  and  State  of  Spirituous 
Compounds,  in  regard  to  their  Denfity,  or  fpecific 
Gravity,  nor  the  refpe&ive  Quantities  and  Weights  of 
Water  and  Alchohol,  nor  the  Quantity  of  either  to 
be  added  for  making  Proof ;  and  therefore  muft  be  fo  al¬ 
tered  and  new  modelled,  that  all  thofe  Particulars  may 
be  duly  exprefied,  arid  reprefented  in  their  juft  Propor¬ 
tion  and  Quantity.  And  fuch  is  Fig.  5.  as  will  appbar 
by  confidering  the  following  Things. 

20.  Firft,  retaining  the  fame  Height  C  D,  it  is  evident 
from  what  we  have  (hewn,  that  the  Line  B  D  muft  bife£f 
that  Part  of  the  Parallel  of  Proof  which  lies  in  the  Part 
E  B  m  D  which  it  cannot  do  any  where  but  in  the  Par¬ 
allel  a  i,  at  the  Diftance  C  i,  in  the  Divifion  913  ~  ;  as 
there  only  a  f~f  k,  or  the  Weight  of  Water  is  equal  to 
that  of  Spirit. 

21.  Secondly,  In  this  Parallel  a  i,  the  Denfity  of  the 
Compound  muft  be  equal  to  that  at  the  936th  Divifion 
in  Fig.  4.  viz.  c  i  here  muft  be  equal  to  d  e  there. 

22.  Thirdly,  Confequently  all  the  Space  d  e  C  B  in 
Fig.  4.  muft  be  contracted  into  the  Space  c  i  C  B  in  Fig. 
5.  that  fo  all  the  Parallels  below  936  may  have  a  proper 
Share  of  the  encreafed  Denfity,  or  the  additional  Part 
fiiewn  in  the  fmall  Triangle  c  Bb  for  a  b  in  each  Fig. 
is  the  fame  ;  and  a  c  here,  equal  to  d  h  in  Fig.  4. 

23.  Fourthly,  Alfo  the  Space  d  e  D  A  in  Fig.  4. 
muft  here  be  expanded  into  the  Space  c  i  D  A,  that  fo 
the  various  Parallels  above  936  may  duly  partake  of 
the  additional  Denfities  contained  in  the  Triangle 
c  A  b. 


24.  Fifthly, 


f  u  ) 

24.  Fifthly,  ’Tis  obvious  in  Fig.  4.  the  Denfity 
of  the  Compound  encreafes  every  where  in  the  fame 
Ratio  with  the  Quantity  of  Water  ;  thus  r  s  :  b  a  :  : 
st  :  a  f;  and  b  a  :  d  h  :  :  a  f  :  h  g,  and  fo  on.  But 
jin  Fig,  5.  this  Ratio  holds  no  further  than  the  Parallel 
of  Proof  c  i,  becaufe  here  the  Fig.  of  Densities  A  c  B  a  E 
is  not  a  Triangle  but  a  Trapezium. 

25.  Sixthly,  Hence  all  the  Divifions  in  the  Line  of 
fpecific  Gravities  from  C  to  i  will  be  much  lefs  than  thofe 
in  the  remaining  Part  from  i  to  D,  though  every  where 
equal  among  themfelves,  in  each  refpedlive  Part. 

26.  Seventhly,  The  Scale  A  B  of  1000  equal  Parts, 
or  fmall  Weights  (Fig.  6.),  will  alfo  have  its  Divifions 
contracted  as  far  as  600,  the  Proof  Weight  ;  and  after¬ 
wards  the  remaining  Divifions  wijl  be  dilated  as  per 
Figure. 

27.  Eighthly,  By  this  redudiion  of  one  Part  of  the 
Figure,  and  Dilation  of  the  other,  it  comes  to  pafs  that 
the  juft  Ratio  or  Proportion  of  the  Quantity  of  Water 
to  that  of  the  Spirit,  in  any  Compound,  will  be  deter¬ 
mined  and  duly  expreffed  by  the  Parts  of  the  Parallels 
in  the  Triangles  EBD  and  CBD;  alfo,  that  of 
their  Weights  by  the  Triangles  EBD  and  m  D  B  5 
and  laftly  the  Quantities  of  (Water  or  Spirit  to  be 
added  for  Proof,  by  the  Triangles  a  B  m,  and  i  A  D. 

*  28.  Thus  in  Fig.  5. 

r  s  is  the  true  Encreafe  of  Denfity  above  B  C. 

st:t  x ,  the  Ratio  of  the  Bulks  of  Water  and  Spirit, 

■st  :  t  wy  the  Ratio  of  their  Weights. 

s  v>  the  Quantity  of  Water  to  be  added  for  Proof 
when  the  fpecific  Gravity  of  the  Compound  is  880  ;  and 
which  are  all  different  from  thofe  in  Fig.  j.,  (fee  Art.  13. 

B  2  "  Of 
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'  -  .v  r  *  f  •  *  *  ?  ?  -  '  (  - 

Of  the  Construction  ^Table  I. 

Shewing  by  InfpeBion ,  the  Meafures  of  a  given 
Compound  to  which  one  fuck  Me afure  of 
Water  or  Alchohol  ntuft  be  added  to 
make  it  real  Proof. 

29.  -Q  Y  the  Figures  above  explain’d,  the  Nature 

of  a  Genuine  Hydrometer,  and  the 
Cpnfbru$:ion  of  the  Hydrcmetric  Scale  of  Lines  directing 
its  Ufe,  will,  i  hope,  he  better  underffood  than  they 
have  been  hitherto,  but  left  any  Difficulty  fhould  yet 
remain,  I  have  added  a  large  'Table ,  for  feewing  by  In - 
fpedion ,  the  Gallons  of  the  Compound  anfwering  to  any. 
given  JVeight  on  the  Hydrometer;  to  which  one  Gallon 
of  Water  or  Spirit  is  to  be  added  to  make  it  true  Proof. 
The  Rationale  of  the  Table  is  this. 

30.  In  Fig.  5.  let  B  m  :  B  C  :  :  0,84  :  1  :  :  h  :  a, 

and  put  a  ami;  and  let  the  addi  titious 

Quantity  of  Water  be  to  that  of  the  Compound  above 
Proof,  as  sv  ;  s  x  then  it  will  be  p .  :  d:  :  h 

:  — ;  but  by  Suppofition  a-  :  1  :  :  A  f  B  ;  w, 

p 

.  r  ,  A-f  B  1  db 

and  confequently  a-  —  - - —  -  — - ;  whence  n  ~ 

n  n  p 

p  ... 

~~  ;  therefore  n  is  given  by  having^ ;  and  if  a  be  ex- 
b  d  &  J 

pounded  by  1,  then  »  is  A  +  B,  or  the  Quantity  of  the 
Compound  expreis’d  by  the  Numbers  in  the  2d  Column 
of  the  Table,  above  Proof 


31.  Again 


(  i3  ) 

Ji.  Again  for  Compounds  below  Proof,  let  Dir: 
400  =  q ,  and  i  e  —  r,  and  d  e  z=y,  the  addititious 
Quantity  of  Spirit ;  then  becaufe  E  D  :  A  D  :  :  a  : 
c  1  :  1  :  1,19  we  have  i  D  :  i  e  :  :  AD  :  d  e,  that 


is,  q 
fore  n 


c  r  1  c  r 

r  :  :  c  :  y  zz  —  ;  but  alfoy  zz  -  zz — ;  where- 
q  n  q 


c  r 


\  and  if  y  be  zz  1,  then  n  zz  A  -f  B,  cr 


the  Compound  exprefied  by  the  Numbers  in  the  2d 
Column  of  the  Table,  below  Proof. 

32.  The  Ratio  of  the  Bulks  of  Water  and  Spirit  is 
known  for  any  Value  of  (n)  or  Number  in  the  Table, 
thus  by  Theory  Art.  10.  we  have  A  +  x  :  B  :  :  b  :  a 

,  f  B  h  A  A  +  B  . 

therefore - Azxz - ,  whence  we  get 

an 

A  :  B  :  :  nb  —  a  :  n  a  -f  a,  in  compounds  above  Proof 
And  in  thofe  which  are  below,  we  have  A  :  B  T  y  •  ' 

—  B  ~  ~  —  --  ;  and  thence  A  : 
b  n 

B  :  :  n  b  -f  b  :  n  a  —  b. 

33.  Furthermore,  the  Ratio  or  Weight  of  the  Water 
and  Spirit  in  the  Compound  is  hence  determined ;  for  fince 

W  :  w  :  :  a' A  :  b  B,  we  fhall  have  W  :  w  :  :  n  b  —  a 

'  ■  # 

X  a  :  n  a  —  a  X  b  :  :  nb  —  a\nb- f  b  ;  for  all  above. 


b  :  a ;  whence  y  zz 


Proof ;  and  for  all  below ,  we  have  W  :  w  :  :  n  b  -f  b 

X«:  n  a  -f*  b  X  b  :  :  n  a  4-  a  :  n  a  —  b. 

34.  In  Numbers,  where  b  zzO,84,  and  a  ~ z  1,  we  have, 
0,84  n  —  i  :  n  T  1  — - — —  above  Proof. 


A  :  B 


\V  :  w 


0,84  n  4-  0.84  :  n —  0,84  —  below  Proof. 

:  0,84  n  — ■  1  :  0,84  b  -f  0,84  —  above  Proof. 
:  n  +  1  :  n  —  0,84  * - -  below  Proof. 


N.M. 


(  .  i4  ) 

K  B .  If  the  Ratio  of  A  to  B  be  given,  then  the  Quan¬ 
tity  («)  is  given  j  and  confequently  the  Weight  to  fink 
the  Hydrometer  to  ( o )  in  luch  a  given  Compound  :  For 

Ay  B 


from  the  Analogies  (in  Art.  32)  we  have  n  — 


B  —  A 


when  it  is  above  Real  Proof  \  and  n  ~  when 

■  A  —  b  d 


It  is 


File  Construction  of  Table  II. 
For  Merchantable  Proof. 


E  have  now  confidered  the  falaciom  Proof 
given  by  the  Mathematical  Theory  ;  as 


alfo  the  true  and  genuine  Proof  from  the  Principles  of 
Philosophy  ;  but  there  yet  remains  a  third  fort  of 

r-' 

Proof  to  be  confidered,  which  is  ufuajly  called  the 
Saleable  or  Merchantable  Proof  \  being  that  commonly  ufed 
in  buying  and  felling  Spirituous  Liquors. k  This  may  be 
properly  called  an  Arbitrary  Proof  being  determined  and 
eilablifhed  only  by  Cufom  and  Ufe. 

36.  This  Proof  refults  from  affuming  the  Weight 
of  a  Gallon  of  it  to  be  124  Ounces,  which  is  3’35 
Ounces  more  than  the  Weight  of  a  Gallon  of  real 
Probf  which  is  but  120,65  Ounces.  Whence  it  ap- 
pears,-  this  Merchantable  Proof  is  a  Compound  below 
true  Proof  in  a  very  remarkable  Degree.  For 
fince  in  given  Quantities  the  fpecific  Gravities  aredi- 
re&ly  as  the  Weight ;  therefore  fay  as  120,65  :  124  :  : 
913,5  ::  93^9  which  therefore  is  the  fpecific  Gra¬ 
vity  of  Saleable  Proof,  by  the  Scale  in  Fig.  4.  But 


in 


/ 
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in  the  correct  Scale,  Fig.  5,  it  is  954,8,  or  in  round 
Numbers  955. 

37.  From  hence  it  appears  by  IrffpedHon,  that  if  h  o 
reprefent  the  Parallel  of  Merchantable  Proof. \  then  the 
Bulk  of  Water  h  g  greatly  exceeds  the  Bulk  of  Spirit 
g  o  in  that  Compound.  And  the  Weight  of  the  Wa¬ 
ter  h  g  is  near  twice' as  great  as  the  Weight  of  Spirit 
g  n  ;  and  laftly,  the  Quantity  of  Spirit  1  o  to  be  added 
to  make  it  real  Proof  is  nearly  equal  to  all  the  Spirit 
it  contains,  viz .  go. 

38.  As  the  Hydrometer -Weight  for  real  Proof  is 
600,  fo  that  for  Merchantable  Proof  is  714  ~  ;  and  there¬ 
fore  each  Proof  is  with  equal  Eafe  and  Exadlnefs  ascer¬ 
tained  by  the  Genuine  Hydrometer. 

39.  Now  in  order  to  determine  the  Ratio  of  Bulk 
and  Weight  of  Water  and  Aichohol  in  the  Merchant¬ 
able  Proof,  we  have  (by  Art.  31.)  q~  400,  rzz  1 17,45, 


4®o 

and  c  ~  1,19  there  n  ==  — - *  2,862  ;  and 

117,45x1,19 

therefore  A  :  B  :  :  0,847?  4-  0,84  :  n  —  0,84  :  :  3,244  : 
2,022.  Wherefore  the  Water  exceeds  the  Aichohol  by 
fomewhat  more  than  a  third  Part. 

40.  Again  we  have  the  Weight  of  Water  to  the 
Weight  of  Spirit,  vas  W  :  w  :  :  n  +  1  :  nt  —  0,84  :  : 
3,862  :  2,022,  or  the  Weight  of  Water  is  aim  oft  dou¬ 
ble  that  of  the  Spirit ;  as  we  obferved  in  Art.  37. 
Whereas  in  true  Proof  the  WT eights  of  both  are  the 
fame. 


41.  In  R  eal  Proof,  the  Quantity  of  Spirit  exceeds 
that  of  Water  in  the  Ratio  of  100  to  84,  but  in  the 
Merchantable  Proof  the  Quantity  of  Water  exceed  that 
of  Spirit,  nearly  in  the  Ratio  of  100  to  63. 

42.  And 
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42.  And  therefore  if  we  take  E  D  :  F  D  :  :  100  i 
63  :  :  1  :  0,63,  and  draw  o  F,  it  will  cut  off  fuch  Por¬ 
tions  of  the  Parallels  towards  o  D,  as  will  duly  exprefs 
or  reprefen t  the  Quantities  of  Spirit  that  muff  be  added 
to  the  rcfpedlive  Compounds,  reprefented  by  thofe  Pa¬ 
rallels,  to  make  them  of  Saleable  Proof.  Thus  for  the 
Compound  of  970,  the  Quantity  of  Water  is  ( ac)9 
the  Quantity  of  Alchohol  is  (c  <?),  the  Quantity  of  Al- 
chohol  to  be  added  for  true  Proof  is  (b  e)x  and  that 
for  faleable  Proof  {d  e). 

43.  On  the  other  Hand  if  B  C  be  continued  out,  and 
weJtake  B  C  :  B  G  :  :  63  :  100  :  :  0,63  :  1  ;  and  join 
hG,  it  will  determine  fuch  lengths  of  Parallels,  (continu¬ 
ed  out  when  there  is  occafion)  as  will  every  where  re- 
prefent  the  Quantities  of  Water  to  be  added  for  Mer- 
charitable  Proof 

44.  Hence  the  fecond  Table  is  made  for  Merchantable 
Proofs  in  the  fame  Manner  as  the  ffrft  was  made  for 
real  Proof ;  and  the  fame  Weights  of  the  Hydrometer 
ferve  equally  for  both.  See  Articles  30,  31,  and  38. 


r""'  1  - - — ■ — ''  ■ - 

The  Condruftion  of  Table  III. 

By  which  the  Hydrometer  is  adapted  to 
examine  Mineral  and  Salt  Waters, 
Medicated  and  other  Liquors,  to  the  great- 
eft  ExaBnejs ,  in  regard  to  their  fpecific 
Gravity. 


45-  np  HE  genuine  Hydrometer  is  in  its  Na- 
_JL  ture  equally  well  adapted  to  explore  the 
fpecific  Gravities  of  Liquors  to  the  fame  Extent  above 

that 
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that  of  River  Water  as  below  it,  viz .  to  160  in  the 
Scale  of  iooo,  Fig.  3.  And  as  all  Degrees  of  Denfity 
in  fpirituous  Compounds,  below  Water  to  pure  Alcho- 
hol,  are  contained  in  that  Extent;  fo  the  Denfity  or 
fpecific  Gravities  of  all  Softy  and  Mineral  Waters, 
Medicated  and  Chemical  Liquors,  and  many  natural 
Fluids,  as  Blood ,  Milk ,  Urine ,  Scrum  ;  alfo  all  Kinds 
of  prepared  Liquors  for  domeftic  Ufes,  as  Cyder,  Perry , 
Wines ,  Worts ,  Beer ,  yf/c,  Punch ,  LV.  LV.  are  all 
within  the  reach  of  this  Inftrument ;  and  as  their 
effential  Goodnefs  and  Value  depends  on  and  may  be 
moll  eafily  afeertained  by  it,  to  the  greateft:  defirable 
Exadfnefs,  this  Hydrometer  is  capable  of  being 
applied  to  promote  the  greateft:  Ends  in  Medicine, 
Chemist y,  and  Natural  Philosophy. 

46.  The  Water-Weight  being  put  on  at  the  Bottom, 
the  other  Weights  are  applied  on  the  Top  to  difeove- 
any  fpecific  Gravity  from  1000  to  1160  by  means  of 
the  Numbers  in  Table  III.  which  are  thus  calcu¬ 
lated.  Let  the  Ratio  of  the  fpecific  Gravity  of  Rain- 
Water  to  Sea-Water  be  that  of  ioco  to  x,  then  will 
x  be  the  Number  in  the  Table  required.  Then  as 


,  \6oa 

1 000  :  1 60  :  'i  a  : - =  c,  1 6  a  \ 

1000 


then  0,16  a  -j-  840 


—  x ,  the  fpecific  Gravity  required  ;  thus  all  the  Num¬ 
bers  of  the  Table  are  found  from  tooo  to  1160. 

N.  B.  The  Value  of  (a)  is  the  Sum  of  the  Wa¬ 
ter-Weight  1000  at  the  Bottom,  and  the  Weights  put 
on  at  the  Top 
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1 The  Manner  of  ConJlruSiing  the  Genuine 
Hydrometer,  fo  as  to  render  it  Univer - 
faly  for  examining  all  Kinds  of  Fluids. 

47.  T  N  Order  to  conftrudt  a  true^  genuine ,  and  uni- 
*  verfal  Hydrometer,  it  muft  be  confidered 

that  the  Defign  of  fuch  an  Inftrument  is  to  difcover  and 
meafure  the  peculiar  Weight,  Denffty,  or  Strength  of 
a  given  CorApound,  or  fimple  Liquor  in  a  given  ghian- 
thy  ;  which  given  Quantity  is  equal  to  a  given  and  de¬ 
terminate  Part  of  the  Hydrometer  to  be  conftantly  im*« 
cnerfed  into  it. 

48.  By  this  Means  we  know  the  Weight  of  the  fame 
Bulk  or  Quantity  of  different  Liquids,  and  thereby 
their  comparative  DenfitieSy  and  fpecific  Gravities.  Thus 
let  all  the  Part  of  the  Hydrometer  (Fig.  7.)  below 
D  be  that  which  is  to  be  conftantly  immerfed  in  the  Li¬ 
quor,  which  in  the  firft  Place  fuppofe  to  be  Alchohol ' 
whofe  fpecific  Gravity  compared  with  that  of  River- 
Water,  is  found  by  the  Hydroftatic  Balancey  to  be  in 
the  Ratio  of  840  to  1000.  And  that  it  is  nicely  ba- 
lanced  in  fuch  a  Spirit  by  a  proper  Weight  or  Foot  at  K, 
fcrew’d  on  at  the  End  of  the  Shank  H  I,  which  is  foJ- 
dered  into  the  Ball  F  G,  and  keeps  the  Inftrument  in 
a  perpendicular  Pofition.  Note,-  this  Weight  K  is  call¬ 
ed  the  Spirit- weight. 

49.  But  fince  Water  has  a  greater  Denfity  than  At- 
choholy  it  will  not  fink  into  that  fo  far  as  D  without  an 
Additional  Weight  applied  to  it.  This  Weight  is  there¬ 
fore 


'  (  *9  ) 

fore  to  be  found  very  accurately,  and  then  divided 
into  iooo  equal  Part. 

50.  Then  it  is  evident,  that  when  this  Hydrome-. 
ter  is  immerfed  into  any  Liquor  com po fed  of  Water 
and  Spirit,  a  certain  Weight  applied  to  it,  will  fink 
it  therein  toD,  and  give  it  an  Equilibrium  there.  This 
additional  Weight  is  equal  to  the  Excefs  of  the  Weight 
of  this  Compound  above  that  of  an  equal  Bulk  of  A  kb 
hohy  and  muff  be  expreffed  in  Parts  of  the  1000  into 
which  the  whojle  Difference  of  the  Weight  of  Water  and 
Alchohol  was  divided. 

51.  Now  this  additional  Weight  moil  be  applied  to 
the  Hydrometer  either  on  the  Top  at  B  out  of  the  Liquor, 
or  at  the  Bottom  at  I,  in  the  Liquor  ;  and  it  may  be  made 
to  anfwer  with  equal  Accuracy  either  Way.  But  thefe 
two  different  Methods  of  Application  of  the  Weight  are 
pttended  with  very  different  CircumBanees  in  regard  to 
Convemency  and  Difpatcby  two  principal  Points  in  thq 
eifaying  of  fpirituous  Liquors. 

52.  But  fuppoling  that  the  Weight  were,  applied  to 
the  Bottom,  there  muff  be  at  leaft  100  .out  of  the  10.00 
to  be  fcrewed  on  and  oi?  the  Hydrometer ;  and  every 
Time  a  Weight  2s  changed,  the  InBrument  muff  be  tar- 
ken  opt,  and  again  put  into  the  Liquor,  which  Pro- 
ceedure  muff  neceffarily  be  fo  tedious  and  irkfome,  as  to 
be  impracticable  in  common  Ufe  j  and  accordingly  we 
fnd  that  inffead  of  100  different  Weights,  and  tffefe 
multiplied  to  10, oo,  there  are  in  common  PraCBce  not 
more  than  about  30  ufed  for  fpirituou^  Compounds, 
and  thofe  not  capable  of  being  multiplied  with  any 

,©f  Certainty  or  Truth. 

C  z 
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53-  But,  if  the  Weights  are  applied  at  the  Top  of 
the  Inftrument  out  of  the  Fluid,  then  all  fuch  Weights 
may  be  almoft  inftantly  applied  and  changed,  till  the 
Equilibrium  be  procured,  and  the  Strength  of  the  Com¬ 
pound  afcertained  to  the  icooth  Part  of  the  Whole,  and 
this  without  ever  taking  the  Inftrument  out  of  the  Fluid 
once.  And  as  this  Method  admits  of  the  utmoft  Faci¬ 
lity,  Expedition,  and  Exadfnefs,  nothing  more  need 
be  faid  to  recommend  it  to  the  judicious. 

54.  The  W eights  which  determine  the  Strength  of  all 
Compounds  below  Water  to  160  Degrees  of  the  Scale 
of  fpecific  Gravities,  will  alfo  equally  fhew  as  many  a- 
bove  Water,  and  therefore  take  in  all  the  fpecific  Gra¬ 
vities  of  Fluids  horn  that  of  Water  1000,  to  1160  \ 
which  comprehends  the  fpecific  Gravities  or  Denfities  of 
all  Mineral  and  SaltWaters,  and  of  moil  other 
natural  and  chemical  Fluids,  which  therefore  are  all 
fubjeet  to  a  very  critical  Examination  by  this  Hydro¬ 
meter,  as  they  may  thereby  have  their  refpedfive  fpe¬ 
cific  Gravities  made  apparent  to  that  1  oooth  Part  of  the 
Whole  160. 

55.  If  the  Strength,  Denfity,  or  fpecific  Gravity  of 
any  Liquors  exceed  the  Ratio  of  1  160  to  1000,  this  In- 
ftrument  will  find  them  flill,  with  the  fame  Weights, 
and  to  the  fame  Degree  of  Accuracy  ;  for  only  another 
Water-weight  K  is  required  juft  double  the  Weight  of 
the  former,  and  then  the  Hydrometer  will  explore 
all  fpecific  Gravities  from  1000  to  1 320,  which  is  far¬ 
ther  than  ever  there  can  be  Occafion  for.  Since  I  find 

by 
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by  Experiment,  that  a  Solution  of  Salt  in  Water  irs 
ftrong  as  it  can  be  made,  will  not  exceed  the  Weight  of 
Water  more  than  in  the  Ratio  of  1215  to  1000. 

56.  I  need  only  obferve  further,  that  by  this  genuine 
Hydrometer,  you  will  ever  be  able  to  determine  the 
Ratio  or  Proportion  of  the  Quantity  and  Weight  of  Wa¬ 
ter,  to  the  Quantity  and  Weight  of  Alchohol  in  any 
Compound,  by  Art.  32,  33,  34.  But  this,  I  prefume* 
you  will  in  vain  attempt  with  one  of  any  other  Structure. 

57.  As  the  Increafe  of  the  Denfity  of  the  Compound 
is  ever  proportional  to  the  Quantity  of  the  heavier  Ingre¬ 
dient,  as  is  evident  from  the  Triangles  being  fimilar, 
therefore  when  we  know  the  fpecific  Gravity  of  a  faline 
Mixture  in  which  a  given  Quantity  of  Salt  has  been  dif- 
folved,  then  the  Quantity  of  Salt  in  any  other  is  alfo 
known  from  its  fpecific  Gravity  given  by  the  Hydro¬ 
meter.  Thus,  fuppofe  3  Cubic  Inches  of  River- water 
diholves  one  Cubic  Inch  of  common  Salt,  and  the  fpecific 
Gravity  of  fuch  a  fhong  Solution  I  find  to  be  1215;  but 
taking  a  Quantity  of  Sea-water ,  I  find  by  the  Hydrome¬ 
ter,  that  its  fpecific  Gravity  is  but  1030;  then  I  know 
that  its  Sait,  in  a  given  Quantity  of  Water,  is  to  that 
in  the  ftrong  Solution,  as  30  to  215,  or  as  1  to  7  nearly, 
and  confequently  that  a  Pint  of  Sea-water  contains  one 
Cubic  Inch  of  Salt. 

58.  Hence  it  appears,  how  ferviceable  fuch  an  Hy¬ 
drometer  mud  be  in  all  Salt-works,  as  a  fure  Guide 
or  Director  in  afeertaining  the  various  Denfities,  and 
the  Quantities  of  Salt  contained  in  given  Meafures  of 
their  Brines.  By  this  one  Infiance  it  alfo  appears, 
how  extenfive  its  Application  may  be  made,  as  it  will 
readily  difeover  the  fpecific  Gravity  of  all  Fluids  and  Li¬ 
quors, 
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layers,  natural  or  artificial,  in  no  lefs  than  3000  diffe¬ 
rent  Degrees,  and  that  with  twelve  Weights  only. 

'."'■rr’—r- — ’ — — T-r  • * ■?  ■  — - — — — ■ — . . 

Whe  Use  of  the  following  Tables  illiifi rated 

by  Examples. 

•  -r  ?  1  '  v  -  >  -  ~  .  ? 

*The  Use  of  Table  I  for  true  Proof. 

59.  XT'  O  R  the  Sake  of  fuch  as  are  not  acquainted  with 
the  Ufe  of  Lines  and  their  JHvifions,  for  efii- 
fnating  Quantities,  or  of  fuch  as  would  chufe  to  have  a 
greater  Degree  of  Accuracy  in  their  Computations,  I 
have  here  added  feveral  Tables  whereby  the  Ufe  of  the 
Hydrometer  is  rendered  as  eafy  as  can  be  defired, 
6r,  indeed,  as  the  Nature  of  Things  will  admit  of.  The 
Conftru&ion  of  thefe  Tables  has  been  already  fhewn? 
and  we  now  proceed  to  exemplify  their  Ufes. 

€0.  The  firft  Table  contains  in  the  firft  Column 
the  Number  of  Weights  put  upon  the  Hydrometer  to 
fink  it  to  its  proper  Depth  (or  Point  (0)  on  the  Stem  a- 
bove  the  Ball)  in  any  propofed  Compound.  And  the 
Numbers  of  the  2d  Column  fhew  the  Quantity  or  Mea^ 
lures  of  that  Compound  to  which  one  Meafure  of  Water 
(if  above  Proof )  or  of  Alchohol  (if  below)  muff  be  added 
to  make  the  Whole  real  or  true  Proof. 

61.  For  Example.  Suppofe  the  Weight  300 
finks  the  Hydrometer  to  ( 0 )  on  the  Stem,  in  a  propofed 
Compound  Spirit,  then  look  for  the  Number  300,  in 
the  fuff  Column,  and  againft  it  in  the  2d,  you  will  find 
the  Number  2.381,  which  /hews,  that  to  2  roVo  Gal¬ 
lons  of  the  Compound,  one  Gallon  of  Water  muff  be 

ad- 
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added  to  make  it  true  Proof,  or  mo  Gall  tins  of  Water 
to  23  W-  Gallons  of  the  Compound;  or  100  Gallons 
to  231  T~  Gallons  ;  or  laflly,  1000  Gallons  of  Water, 
and  2381  Gallons  of  that  Compound  make  real  Proof. 

62.  Example  II.  For  a  Compound  Spirit  below  Proof \ 
Suppofe  the  Weight  on  the  Top  of  the  Hydrometer, 
which  finks  it  to  (jj  on  the  Scale,  be  750,  then  the 
whole  Weight  is  753;  the  neared:  Number  to  that  in 
the  firft  Column  of  the  Table  is  755,  correfponding  to 
which  in  the  2d  Column  is  2,168,  which  (hews  that  one 
Gallon  of  Akhohol  is  to  be  added  to  2  Gallons  of  this 
low  Compound  to  make  it  Proof. 


10  Gallons  to  21  T%% 

100 -  216  Jk 

1000  * - 2168 


1 

5 


for  true  Proof 


63.  By  thefe  Numbers  in  the  2d  Column,  you  have 
the  Ratio  of  the  Quantity  of  the  Compound  to  that  of 
the  Water  or  Spirit  to  be  added  for  Proof  univerfaily  for 
all  Degrees  of  Strength.  And  therefore  if  you  have  any 
given  Quantity  of  a  fpirituous  Compound,  you  will 
hence  readily  know  the  Quantity  of  Water  or  Spirit  to 
Jbe  put  to  it  for  making  it  Proof.  For  fuppofe  you  have 
3,36  Gallons  of  that  Compound  above  Proof  in  Art.  62. 
Then  fay,  by  the  Rule  of  Three *  as  2,381  is  to  (,  fo  is 
3,36  to  1,411  ™  1  Gallon  3  i-  Pints.  The  Quantity 
of  Water  to  make  it  Proof ;  and  the  whole  Quantity 
will  be  4  Fo?o  Gallons.  In  the  fame  Manner,  336  Gal¬ 
lons  require  141  7'?  Gallons  of  Water,  and  then  the 
whole  Quantity  made  Proof  is  477  Gallons. 

64.  B  y 
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64.  By  tnefe  Numbers  in  the  2d  Column,  we  are 
able  to  analize ,  or  decompound  (as  it  were)  any  given 
Compound,  or  drew  the  Proportion  of  its  component 
Parts  in  refpedl  both  to  Quantity  and  Weight .  For  Ex¬ 
ample,  let  the  Compound  propofed  be  that  of  Art.  63. 
which  is  below  Proof.  Where  the  Number  2,168  is  the 
Value  of  (»)  in  Art.  33,  34;  therefore  the  Proportion 
there  given  becomes  A  :  B  : :  2,561  :  1,168  :  :  Quan¬ 
tity  of  Water :  Quantity  of  Spirit,  or  the  Water  is  near 
twice  as  much  as  the  Spirit  in  that  Compound.  And  the 
TV  eight  of  the  Water  is  to  the  Weight  of  the  Spirit  as  2,56 
to  0,98.  See  Art.  34. 


Vfe  of  Table  IF.  for  Saleable  Proof. 


65-The  Numbers  in  Table  II.  are  adapted  to 
Computation  for  Cufomary  or  Merchantable 
Proof,  as  thofe  of  the  firft  Table  were  for  true  Proof. 
The  Manner  of  Proceedure  therefore  is  the  fame  in  both 
for  finding  the  required  Quantity  of  Water  or  Spirit  to 
be  added  to  any  propofed  Compound  Spirit,  above  or  be¬ 
low  Saleable  Proof  to  make  it  truly  fuch. 

66.  Since  (by  Art.  41,  42. )  it  appears,  that  faleable 
Proof  is  fo  low,  or  the  Compound  fo  weak,  we  may, 
with  good  Reafon,  make  its  Proof  weight ,  7 00.  And 
according  to  this  Proof,  the  2d  Table  is  computed, 
whofe  Ule  in  Pradh'ce  is  the  fame  with  the  foregoing. 
Thus  find  in  the  firfl  Column  the  Weight  which  finks 
the  Hydrometer  to  (o),  and  againft  it  in  the  2d  Column, 

is 
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is  the  Number  of  Gallons  to  which  one  mull  be  added 
for  making  it  Merchantable  Proof. 

67.  For  Example.  Suppofe  in  a  given  Compound 
we  put  the  Weight  300  on  the  Hydrometer  to  fink  it 
to  ( g )  on  the  Scale  ;  then  againfl  300  in  the  firfl  Co¬ 
lumn,  you  find  1,103  in  the  Second,  which  (hews,  that 
to  every  1  Gallons,  one  Gallon  of  Water  muff  be 
added  to  bring  it  to  be  faleable  Proof.  Or  more  accurate¬ 
ly,  10  Gallons  of  Water  to  1 1  of  the  Compound. 

68.  Again,  fuppofe  the  Compound  fuch,  that  the 
Weight  required  to  fink  it  to  ( 0 )  were  665  j  then  it  ap¬ 
pears  this  Compound  is  above  Merchant's  Proof  but  be¬ 
low  the  real  Proof.  Againfl  665  in  the  firft  Column  you 
fee  12,61,  which  {hews  that  one  Gallon  of  Water  is  to 
be  added  to  every  12  Gallons  of  the  Compound  for 
making  it  Merchantable  Proof 

69.  For  a  third  Example,  let  the  fpirituous  Com¬ 
pound  be  fuch  that  the  Weight  770  is  required  to  link 
it  to  (0),  then  againfl  that  Number  you  fee  6,802, 
which  (hews,  that  to  6  fff  Gallons  of  the  Compound, 
one  of  Spirit  mull  be  added,  to  bring  it  down  to  faleable 
Proof  \  or  10  Gallons  of  Spirit  to  68  of  the  Compound. 
Thefe  Examples,  I  think,  muft  be  fuflicient  for  every 
intelligent  Perfon,  and  though  I  have  all  along  made 
mention  of  Gallons ,  yet  the  Ratio  is  the  fame  for  Pints.) 
in  fmall  Quantities  ;  or  Firkins^  Hogfheads ,  and  Tons  in 
large  ones. 
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Of  Arrack  Proof. 


7°.  TT7ITH  regard  to  Arrack,  a  great  Pother  has 
*  *  been  made  about  Nothing ;  beeaufe  there  is 
no  Doubt  to  be  made,  but  that  the  Arrack- Aichohol,  as 
well  as  that  from  Wines,  Melafles,  Malt,  &c.  may 
have  its  fpecific  Gravity  in  its  lower  State  of  Purity,  fia- 
ted  at  840  in  Comparifonof  that  of  Water  at  1000. 

71.  Then  it  only  remains  to  know  what  Proportion 
of  Water  and  Arrack-fpirit  makes  a  common  faleabk 
Arrack-proof.  Dr.  Shaw  ( Phyfician  to  his  Ma¬ 
jesty)  tells  us,  that  Arrack  ufually  contains  three  Parts 
of  Water  to  one  of  Spirit ;  in  this  Cafe,  its  fpecific  Gravi¬ 
ty  is  fuch  as  will  require  the  Weight  816  to  be  put  on 
the  Hydrometer  to  fink  it  therein  to  (oj.  And  therefore 
the  Weight  800  may  be  efteemed  the  proper  faleable  Ar¬ 
rack  Proof-weight. 

72.  Accordingly,  Jirong  Arrack  may  be  reckoned  that 
which  requires  the  Weight  750  to  fink  the  Hydro¬ 
meter  to  (0),  and  weak  Arrack ,  that  which  will  take  the 
Weight  850 ;  fo  that  this  Hydrometer  will  indicate  100 
different  Degrees  in  the  Strength  of  Arrack,  and  as 
many  more  as  you  pleafe,  there  being  the  fame  Exa£t- 
nefs  and  Facility  in  applying  it  to  this  Sort  of  Spirit  as 
to  the  common  ones. 
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The  life  of  Table  III, 

yg.  HP  HE  Ufe  of  this  Table  is  fo  fully  (hewn  in  the 
Conftrudlion  of  it,  that  little  more  can  be 
added.  See  Art.  45.  and  the  following  ones.  As  the 
Lightnefs  of  fome  Fluids,  and  the  Weight  of  others  are 
the  Indications  of  their  Goodnefs,  fo  the  Hydrometer  be¬ 
ing  immerfed  into  them,  will  by  this  Table  immediately 
■difcover  thofe  fpecific  Gravities,  and  thereby  enable  us 
to  form  a  true  Judgment  of  their  Nature ,  general  Proper - 
ties,  conftituent  Parts,  and  Virtues? 

74.  When  the  Hydro/latic  Ball ance  is  not  at  Hand, 
this  Hydrometer  will  fupply  its  Place  to  an  equal 
Exadtnefs  for  all  Liquors  into  which  it  can  be  put,  or  in 
which  it  can  freely  fwim,  corrofive  Fluids  only  excep¬ 
ted ;  fince  the  Weight  that  finks  the  Hydrometer  to  (0) 
(hews  in  this  Table  the  fpecific  Gravity  of  the  Fluid  to 
the  1  oooth  Part  of  the  whole  Difference  between  that 
and  the  fpecific  Gravity  of  Water. 

75.  This  Table  is  alfo  equally  ufeful  for  (hewing  the 
fpecific  Gravities  of  all  Fluids  or  fpirituous  Compounds 
which  are  lefs  than  that  of  Water  down  to  840  ;  for  if 
thofe  Numbers  on  the  Right-hand  of  the  Dott  or  Point 
(in  the  2d  Column)  be  added  to  840,  the  Sum  will  be 
the  fpecific  Gravity  of  that  Fluid  which  requires  the  cor- 
refponding  Weights  in  the  firft  Column  to  fink  the  Hy¬ 
drometer  to  (0).  For  Example,  fuppofe  the  Weight  be 
300,  then  againfl  that  is  the  Number  1.048;  if  then 
the  ,048  be  added  to  840,  it  will  make  888  the  fpecific 
Gravity  of  that  Compound.  See  Page  10,  Part  I. 

76.  On  the  other  Hand,  if  the  fpecific  Gravity  of 
Fluids  .fhould  exceed  1, 160  which  is  the  Extent  of  thk 
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Table,  yet  thofe  Numbers  will  equally  ferve  for  160 
more,  by  putting  on  the  double  Water- weight  at  Bot¬ 
tom,  and  adding  the  Numbers  on  the  Right-hand  of  the 
Dott,  correfponding  to  the  Weight  on  the  Hydrometer, 
to  the  Number  1.160.  Thus  fuppofing  the  Inflrument 
with  this  double  Weight  at  Bottom,  fhould  require  the 
Weight  iqo  at  Top  for  an  Equilibrium  with  the  Fluid  ; 
then  againfl  190  is  the  Number  1,0304,  and  .0304  ad¬ 
ded  to  1.!  60,  makes  1,1904  the  fpecific  Gravity  of  that 
Fluid,  and  thus  the  Ufe  of  the  Table  is  extended  to  ex¬ 
amine  all  fpecific  Gravities  from  840  to  1.320,  which  is 
farther  than  there  can  be  Occafion  for.* 

77.  In  each  Table,  the  Weights  proceed  with  the 
Difference  of  5,  but  when  great  Exadfnefs  is  required, 
it  is  eafy  by  the  Rule  of  Three  to  find  the  proportional 
Part  for  any  of  the  other  Digits  1,  2,  3,  4,  or  6,  7,  8,  9, 
or  by  Infpedfion  with  the  Sliding-rule.  But  this  can  be 
only  necefiary,  when  the  Compound  is  within  a  fmall 
Matter  of  Proof  on  either  Side.  And  thofe  who 
are  ufed  to  compute  by  Tables,  know  the  Procefs  too 
well  to  need  Examples.  So  that  each  Table  may  be 
eafily  accommodated  to  every  thousandth  Part  of  the  whole 
Difference  in  regard  to  the  Quantity  or  fpecific  Gravity 
of  any  Fluid  or  fpirituous  Compound  compared  with 
Water. 


*  N.  B.  As  this  double  Water -weight  can  only  be  of  Ufe 
in  very  denfe  or  heavy  Fluids,  it  can  be  but  feldom  required, 
and  therefore  is  not  made,  but  when  exprefsly  ordered. 


Ta- 
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Table  I.  Shewing  the  Number  of  Gallons  of  Com¬ 
pound  to  which  one  Gallon  of  Water  or  Spitit 
muft  be  added  to  make  it  real  Proof. 

Part  I.  Above  Proof. 


Weight  on  the 
Hydrometer. 

Gallons  of  the 

Compound  to 

which  one  of 

Water  muft  be 

added. 

Weight  on  the 

Hydrometer. 

Gallons  of  the 

Compound  to 

which  one  of 

Water  muft  be 

added. 

Weight  on  the 
Hydrometer. 

Gallons  of  the 
Compound  to 
which  one  of 
Water  muft  be 
added. 

Weight  on  the 
Hydrometer. 

Gallons  of  the 
Compound  to 
which  one  of 
Water  muft  be 
added. 

o 

0.0000 

1 55 

1 .6050 

3°5 

2.421  3 

455 

4.9261 

5 

1 .2OO5 

1 6c 

I.6233 

310 

2,4630 

460 

5.1020 

1G 

1.21  I7 

165 

1 .6420 

3  1 5 

2.5062 

465 

5.2910 

*5 

1.22  IO 

1 70 

I.661  1 

320 

2.5510 

470 

5-4945 

20 

I.2325 

1 75 

1 .6806 

325 

2.5974 

475 

5-7*43 

25 

1.2422 

1 80 

I.7CO7 

33o 

2.6455 

480 

5-9523 

3° 

I. 253  1 

■85 

1. 72I I  - 

335 

2.6340 

485 

6.2 1 1 1 

35 

I  .2642 

190 

1 .742 1 

34° 

2.7472 

490 

6.4935 

4° 

■•2755 

*95 

I.7536 

345 

.2,801  I 

495 

6.8027 

45 

I.284O 

2CO 

1.7867 

35° 

2.8572 

500 

7.1428 

5° 

I  .2988 

205 

1 .8083 

355 

2-9*  54 

5°5 

7.5  1 88 

55 

1.3107 

210 

1.8315 

360 

2.9761 

5 10 

7-9365 

6o 

1.3228 

215 

i*8553 

365 

3.0395 

5*5 

8.4033 

65 

1.3320 

220 

1.8797 

37° 

3 . 1 °5  6 

52c 

8.9285 

70 

1  •  3478 

225 

1.9047 

3-7  5 

3.1746 

525 

9.5238 

75 

1.3605 

230 

1.9305 

380 

3,2467 

53c 

1 0.204 1 

80 

1.3736 

235 

1.9569 

385 

3.3222 

535 

10.9890 

85 

I.3869 

250 

1.9841 

390 

3*4° 1 3 

54° 

1 1 .9068 

90 

I.4OO5 

245 

2.01 21 

395 

3.4843 

545 

1 2.9872 

95 

I-4H4 

25c 

2.0408 

40c 

3-57*4 

550 

14.2857 

100 

1.4285 

255 

2.0704 

405 

3.6630 

555 

*  5.873 ■ 

105 

1.4430 

260 

2.1008 

410 

3*7594 

560 

17.8572 

1 10 

1.4578 

265 

2.1322 

4*5 

3.8610 

56,- 

20.4082 

1 1 5 

1.4728 

270 

2.1 645 

420 

3.9682 

570 

23.8091 

1 20 

1.4881 

275 

2. f 978 

425 

4.0816 

575 

28.5715 

1 25 

1.5038 

280 

2.2322 

430 

4.2017 

.580 

35-7*44 

130 

1.5080 

285 

2.2667 

435 

4.3290 

585 

47.6200 

*35 

1.5361 

290 

2.3341 

440 

4.4643 

590 

71 .4288 

140 

1.5528 

295 

2-34I9 

445 

4.6083 

595 

142.8572 

*45 

1.5699 

300 

2 .3809 

450 

4.7619 

150 

1.5873 

Part 


Part  II.  Below  Pro6f. 


o.  2. 

-1  CTS 
C  ZT- 

3 

£  o 

rt>  3 
-1 

•  r* 

er 

Gails,  of  Com¬ 

pound  to  one 
Gallon  of  Spi¬ 

rit. 

Weight  on  the  j 

Hydrometer.  j 

Galls,  of  Com¬ 

pound  to  one 
Gallon  of  Spi¬ 

rit. 

Weight  on  the 

Hydrometer. 

Galls,  of  Com¬ 
pound  to  one 
Gallon  of  Spi¬ 
rit. 

Weight  on  the 
Hydrometer.  j 

Galls,  of  Com>- 
pound  to  one 
Gallon  of  Spi¬ 
rit. 

600 

Proof. 

7°5 

- T-j 

3.2000 

805 

I  .6390 

9°5 

1 .1016 

.605 

67.2 

7 10 

3*0545 

SlO 

I.6000 

910 

1 .083  I 

6  IO 

33.660c 

7i5 

2.9217 

815 

1. 5628 

9*5 

I.0666 

,615 

22.4000 

7  20 

2.8coc 

820 

I.5272 

920 

1 .0500 

620 

16.8000 

725 

2.688c 

82c 

1  *49  3  3 

925 

I.O338 

625 

1 3.440c 

73° 

2.5846 

83c 

1 .4608 

93° 

I  .0  !  8  l 

.630 

I  1 . 2COC 

735 

2.4889 

835 

I*4297 

935 

1 .0030 

.635 

9.60CO 

740 

2.4000 

840 

1 .4000 

940 

0.9882 

640 

8.4OOO 

745 

2.3172 

845 

1  3  7 1 4j 

945 

09739 

645 

7.1306 

750 

2. 2400 

85c 

i-344° 

950 

0  9600 

650 

6.72OO 

755 

2.1 677 

855 

1-3176 

955 

0.9465 

6?5 

6.IO9! 

760 

2. 100c 

860 

1 .2923 

960 

o-9333 

660 

5.6COO 

765 

2.0363 

865 

1 .2666 

965 

0.9206 

66c; 

5.1692 

770 

1 .9764 

870 

1.2161 

970 

0.908 1 

670 

4.  SOOO 

775 

1 .9200 

875 

r  22 1  8 

975 

0.8960 

675 

4.4800 

780 

1 .8667 

880 

1.2000 

980 

0.8842 

680 

4. 2000: 

7S5 

1.8162 

885 

1.1789 

985 

c.8727 

685 

3*95 29 

790 

1.7684 

890 

11586 

990 

0.861 5 

690 

3-7333. 

795 

1.7230 

895 

1. 1389 

995 

0.8506 

695 

700 

3-5369 

3.360c 

800 

1 .6800 

900 

1 .1 1  20 

1 000 

0.84 

See  an  Example  of  reducing  thefe  decimal  Num¬ 
bers  to  Pints j  and  'uarters ,  at  the  End  of  the  next 
Table. 


Table 


Table  II.  For  Merchantable  Proof. 


Part  I.  Above  Proof. 


0 

0.0000 

1 80 

0. 8488 

1355 

F2793 

525 

s 

0.6350 

185 

0.8570 

36° 

1.2981 

53° 

1*0 

0.6397 

190 

0.8654 

1  365 

* -3 1 75 

535 

*5 

0.6443 

*95 

0.8740 

37° 

1  -3374 

5  4° 

20 

0.6490 

zoo 

0.8827 

375 

1.3580 

545 

25 

0.6539 

205 

08916 

380 

1.3792 

55° 

30 

0.6588 

210 

0.9007 

385 

1 .401 1 

555 

35 

0.6637 

2I5 

0.9 1  CO 

390 

1.4237 

560 

40 

0. 6687 

220 

0.9195 

395 

x-4443 

s6; 

45 

0.6739 

225 

0.9292 

»  4°° 

1.471 2 

570 

5° 

0.6790 

230 

0.9390 

4°5 

1.4961 

575 

55 

0.6843 

235 

0.9492 

410 

1 .5219 

5  80 

60 

0.6896 

240 

0.9595 

4X5 

1 .5486 

585 

65 

0.695 1 

245 

0.9700 

420 

‘•5763 

5:9° 

70 

0.7006 

250 

0.9808 

425 

I  .605O 

595 

75 

0.7062 

255 

0.9918 

430 

I.6346 

6  co 

80 

0.71 19 

260 

1.003 1 

435 

1.6655 

605 

g5 

c.7177 

265 

1.0146 

440 

I.6975 

610 

90 

07236 

270 

1 .0264 

445 

I.73IO. 

615 

95 

0.7295 

275 

i  .0385 

45° 

I.7654 

620 

100 

0.7356 

280 

1 .0508 

455 

I  .80I5 

625 

105 

0.741 8 

285 

1.0635 

460 

I  .839O 

630 

1 10 

0.748 1 

290 

1.0765 

465 

1.8781 

635 

*•*5 

°-7545 

295 

1.0898 

470 

I.9I90 

640 

1 20 

0.76 1 0 

300 

1.1034 

475 

!.96l6 

64j 

125 

0.7676 

305 

1  •I.I73 

480 

2.0062 

650 

130 

°-7743 

310 

1.1319 

485 

2.O529 

6  55. 

m 

0.78 12 

3 1 5 

1.1464 

49° 

2.  IOI7 

660 

140 

0.7882 

320 

1. 1514 

,495 

2.I53C 

665 

1 45 

°-7953 

325 

1. 1 769 

[500 

2.2063 

67O 

150 

0.8025 

33° 

1.1928 

5°5 

2.2634 

675 

*55 

0.8098 

335 

1. 2092 

51° 

2.3  23C 

68O 

160 

0  8173 

34° 

1 .2.260 

515 

2.3857 

685 

165 

0.8250 

345 

1.2432 

5  20 

2.45  20 

69O 

1 70 

0  8326 

350 

1 ,26.1 0 

695 

3  75, 

0.8407 

, 

700 

2 .5  2  21 
2.5963, 
2.6750 
2.7585 
2.8475 
2.9424 

3*°439 

3.152& 

3.2693 

3-395 1 

3-53°9 

3.6780 

3.8379 
4.01 24 
4.2034 
4.4 1 36 
4.6460 
4.9040 
5:.  1924 

5. 5  i  70. 
5. 8850 
6.305  ® 
6.7901 
7.3560 
8.0244 
8.8272’ 
9.8080 

1 1 .034  o 
1 2.6 103. 
14.7 1  2 i 
17.6545 
22.068 1 
29.4249 
44.1363 
88.2726 
Proof. 
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Part  II.  Below  Proof. 


yco 

Proof. 

780 

5.9524 

S55 

3.0722 

93° 

1 2  0704 

7°5 

9^.2380 

785 

5.6022 

860 

2.9761 

935 

1 2.0263 

710 

47.6 190 

79° 

5 . 2.9 1 0 

865 

2.8860 

94° 

1. 9841 

7  *5 

317460 

795 

5.01 25 

87O 

2.801 1 

945 

1  *9436 

/  ^ 

23.8100 

800 

4.7619 

875 

2.72 10 

950 

1.9047 

725 

19.0475 

805 

4*535 1 

8S0 

2.6455 

935 

1 .8675 

73° 

i5-873° 

810 

4.3290 

885 

2.5640 

960 

1  -  S3 1 5 

735 

1 3.6023 

815 

4.1 408 

890 

2.5062 

9  65 

1.7968 

740 

1 1.9048 

820 

3.9683 

89; 

2  4420 

970 

1.7636 

745 

10.5820 

825 

3. 8095 

900 

2.3810 

975 

1.7316 

750 

9.5238 

830 

3.6630 

9°5 

2.3229 

980 

1 .7007 

755 

8.6580 

835 

3-5273 

910 

2.2675 

985 

1 .6708 

760 

7.936; 

840 

3.4013 

915 

2.2148 

990 

1.6420 

7  65 

7.3260 

845 

3.2841 

920 

2.1645 

995 

1.6142 

77° 

6.8027 

850 

3.‘746 

925 

2. 1 1 64 

1000 

1.604 

775 

6.3492 

In  thefe  Tables,  if  the  decimal  Part  of  the  Num¬ 
bers  in  the  2d  Column  be  multiplied  by  8,  the  firlb 
Figure  to  the  Left-hand  in  the  Product  will  be  Pints ; 
if  the  Decimal  of  that  be  multiplied  by  4,  it  gives  the 
Quarters  of  a  Pint. 


Example. 


Againft  815  is  — -  — - —  - — -  4,1408 

Multiply  by  — — —  8 

Pints  - — .  1,1264 

4 

Quarters  - 0,5056 


Therefore  to  4  Gallons,  1  Pint,  and  ~  a  Quartern 
of  this  Compound,  one  Gallon  of  Alchohol  mud  be 
added  for  Merchantable  Proof,  * 
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Table  III.  0/  Specific  Gravities. 


Weight  on  the 
Hydrometer. 

Specific  Gravi¬ 

ty  of  the  Fluid. 

Weight  on  the 
Hydrometer. 

Specific  Gravi¬ 

ty  of  the  Fluid. 

Weight  on  the 

Hydrometer. 

Specific  Gravi¬ 
ty  of  the  Fluid. 

Weight  on  the 
Hydrometer. 

Specific  Gravi¬ 
ty  of  the  Fluid. 

O 

I. OOOO 

*■55 

1.0248 

3  10 

|  1.0496 

465 

I.0744 

5 

I.0008 

160 

1.0256 

3*5 

1 .0504 

47° 

I.O752 

IO 

1 .0016 

165 

1 .0264 

320 

1,05  12 

475 

I.070 

J5 

1 .0024 

1 70 

1 .0272 

32S 

1 1.052  | 

480 

1.0768 

20 

I.0032 

175 

1 .028 

33° 

1.0528 

485 

1. 0776 

*5 

!  ,004 

1 80 

1 .0288 

335 

1,0536 

490 

1 .0784 

30 

I.OO48 

1 85 

1 .0296 

34° 

I.0544 

495 

I .0792 

35 

I..OO56 

190 

1 .0304 

345 

l.  0552 

500 

s  .080 

40 

I  .0064 

*95 

I  .03  I  2 

35° 

1.056 

5°5 

1 .0808 

45 

I  .OO72 

1  200 

I.O32 

355 

1 .0568 

5 50 

1.0816 

5° 

1.008 

205 

GO328 

36oi 

I.Q576 

5*5 

1 .0824 

55 

I.OO88 

210 

I.O336 

36; 

I.0584 

520 

1.0832 

6o 

I.OO96 

215 

I  .O344 

37° 

I.0592 

525 

1.084 

65 

I. OI  04 

220 

1.0352 

375 

I.060 

53° 

1 .0848 

70 

I  .OI  I  2 

225 

I  .036 

3  80 

1 .0608 

535 

1.0856 

75 

i.OI  2 

230 

I.O368 

385 

i  .06 1 6 

54° 

1,0864 

80 

1,01 28 

235 

I-°376 

39°  j 

1 .0624 

545 

1 ,0872 

®s 

1.01 36 

240 

1.0384  [ 

395 

1.0632  f 

550 

1,088 

90 

I. OI44 

245 

i  -0392 

4°o  | 

1.064  j 

555 

I.0S88 

95 

1.01 52 

250 

1 .040 

4°5  j 

1 .0648 1 

560 

1 .0896 

100 

I  .Ol6 

255 

1 .0408 

410] 

1 .0656 1 

565 

3  .09.04 

1 05 

I  .Ol68 

260 

1 .0416 

44  5 

1 .0664  s 

570 

I  .Q9I  2 

1 10 

I.OI76 

265 

1 .0424 

420! 

1 0672 

575 

I.O92 

**5 

I.OI  84 

270 

!.C432 

425 

i  .068 

580 

£.0928 

1  20 

1. 0192 

275 

I  .O44 

43° 

1.0688 

$8> 

KO936 

125 

1.020 

280 

I  .0448 

435 

1 .0696 

59° 

1 .0944 

130 

1.0208 

285 

K0456 

440 

1.0704 

595 

1 .0952 

1 35 

I.02l6 

290 

I  .0464 

445 

1  07 1 2  1 

600 

1 .096 

140 

I  O224 

295 

I.O472 

45°i 

1.072 

605 

I  ,0968 

145 

I  O232 

i  3 00 

I.O48 

L  45  S 

1.0728 1 

|  610 

1,0976 

15° 

I.O24 

1  3°5 

\  .0488.  ! 

1  490  |  1.07  36  i 

I  615 

UO984 

E 
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o~  2. 

►3  OT 
o 

B  " 

<6  O 

rr  •»« 

€t  & 

J*  <-* 

a 

Specific  Gravi 

ty  of  the  Fluid. 

Weight  on  the  ( 
Hydrometer. 

Specific  Gravi-  ] 
ty  of  the  Fluid,  j 

Weight  on  the 

Hydrometer. 

Specific  Gravi-  1 
ty  of  the  Fluid. 

Weight  on  the  j 
Hydrometer. 

“Specific  Gravi¬ 
ty  of  the  Fluid.  1 

620 

1  C992 

720 

l .  I  1  52 

815 

■*•1304 

910 

1*1456 

625 

1 .  1 00 

725 

1.116 

820 

I.1312 

9l5 

l  -1464 

630 

I. 1008 

73° 

[  .1  168 

825 

1. 132 

920 

1-1472 

635 

l  .1016 

735 

1 .1  1  76 

830 

1.1328 

9  25 

1.148 

640 

1.1024 

74° 

1. 1  1  84 

•835 

1.1336 

93° 

1.1488 

64; 

I.1032 

745 

1 .1 192 

1840 

845 

KI 344 

935 

1.1496 

650 

1.104 

75° 

1 .1  20 

1. 1352 

940 

1. 1  504 

655 

1.1048 

755 

I  .1  208 

85O 

1.136 

945 

1-1512 

660 

I  1056 

760 

I.l2l6 

855 

1 .1368 

950 

1.1^2 

665 

1 .1064 

765 

1. 1224 

860 

1.1376 

955 

I.I528 

670 

1. 1072 

77° 

1. 1232 

865 

1.1384 

960 

I.I536 

675 

1. 108 

775 

1. 124 

870 

1. 1392 

965 

1. 1544 

680 

1 .1088 

780 

1. 1  248 

875 

1. 1 40 

970 

1. 1552 

685 

I.IO96 

78; 

I  1256 

880 

1. 1408 

975 

I.I56 

690 

1. 1 104 

790 

I  .1264 

885 

1.1416 

980 

I.I568 

695 

1. 1  I  12 

795 

I  .1  272 

890 

1 .1424 

985 

1  •>  576 

700 

I.  I  12 

800 

1.128 

895 

1 .1432 

990 

1. 1  584 

7°5 

1.1128 

805 

00  ■ 
00 
N 

>— < 

900 

1.144 

995 

I.I592 

710 

7*5 

1. 1  I  36 
1. 1  I44 

8iq 

I  .  I  296 

9°5 

. 

1 .1448 

. 

1000 

1.1 60 

■■■*■■  Si  quid  nonjijii  redlius  ijlis , 
Candidas  itnperti  \  Ji  non ,  his  id  ere  me  cum , 


FINIS, 


tnjirufilenh  invented  or  improved, 

B.  Martin. 


A 


New  manual  Orrery 
Ditto  - - — 


Planetarium  fhewing  the  Phenomena  of  the  Ptole¬ 
maic  and  Copernican  Syfiem,  from  5/.  5 s.  to 
A  new  Portable  Air-pump,  exclufive  of  any  Appa¬ 
ratus  - — - —  — -  - - - 

Ditto,  with  a  Clamp 
Ditto,  fmaller 
Ditto,  with  a  Clamp 


Barometer,  Thermometer,  and  Hydrometer, 

one  Frame  - -  - 

Hydroftatic  Balance,  from  1 5 /,  to  — 

Englilh  Dogen,  or  Money  Stilyard 


all  in 


A  new  and  moll  accurate  Hydrometer  for  proving 
of  Spirits,  in  a  Tin  Cafe  — — 

Ditto,  in  Mahogony  Box  and  Glafs  Jarr  — 
Hadley’s  Quadrant  of  a  new  ConilruCtion,  for  mak¬ 
ing  it  ufeful  by  Land  as  well  as  at  Sea  — 

A  new  Navigation  Rule  — —  - 

A  Dialing  Sector  — — —  — — - 

A  Marine  Plain  Table  * — —  — 

A  new  Protractor,  for  fetting  off  Angles  to  a  Minute, 


with  a  Nonius 


Portable  EleCtrical  Machines,  from  3/.  3*.  to 
A  new  univerfal  compound  Microfcope,  all  in  Brafs., 

Shagreen  Cafe  1 - -  — * — -  — 

A  Pocket  compound  Microfcope  - -  - - - 

Ditto,  all  Brafs  -  — -  - - -  - - - 


Solar  Microfcope  in  Brafs  and  Wood  — -  — — - 

Megalafcope  for  manifying  large  ObjeCts  — 

A  new  proportional  Camera  Gbfcura,  with  a  Solar 

Microfcope  - -  - — 

New  horizontal  Dial  for  all  Latitudes,  from  co  to  60 

Degrees  — —  — - -  . 

Ditto,  with  Agate  Needle  and  Azimuth  Circle 
A  compleat  Apparatus  of  Optical  Inilruments  in 
Brafs,  confining  of  a  new  univerfal  Compound 
Microfcope,  a  Solar  Microfcope  of  the  lateft  Im¬ 
provements,  a  fmall  Reflecting  Telefcope.  The 
Stand  of  the  Compound  Microfcope  is  adapted 
alfo  as  a  Reit  for  the  Telefcope.  The  whole  is 
furnifhed  with  every  thing  neceffary  for  the  molt 

nicelt  Obfervations  on  the  Microfcope  - —  * 
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A 


A  portable  optical  Apparatus,  confining  of' a  Sciojv 
trie  Ball  and  Socket,  a  folar  Microfcope,  Wilfon's 
Microfcope,.  a  Pocket  compound  Microfcope,  a 
Pocket  Ttdeicope  and  Polar  Telefcope  ~ — — ~~ 

Ditto,  in  {potted  Fifn  ffeiri  and  Brafs  — -  - - 


Waal  Gh 

ides  or 

bed  Sot 

t  ra  Te 

Now  ditto 

Ditto,  wir 

h  th  e  1 

%Vlth  af! 

ochtr 

Frames 


2 

3 

o 

o 

o 


!  2  6 

13  6 

5  6 
2  6 

16  o 


Mechanical  Inftrurrents  of  the  bed  Conifru&ion,  and  the 
mod  reaicnabie  Prices. 

r,  B,  Good  Allowance  will  be  made  to  Merchants  and  others 
who  fed  again, ?  as  he  deals  for  ready  Money. 


A  Catalog  u  e  of  BOOK  S5  wrote  and fold 

by  the  Author  B.  Martin. 

~|  A  Mi1 0 fo ph i c al  Grammar,  6th  Edition,  6s. 

Young  Student’s  Memorial  Book,  3/. 

Elements  of  all  Geometry,  6s. 

The  Young;  Triocmorneter’s  Guide,  2  Vo!,  10s. 

A  New  Sydem  of  Optics,  6s . 

A  Treatife  of  Logarithms,  6s. 

A  Treatife  of  Decimal  Arithrnetick,  6s. 

Philological  library,  6s. 

Phiiiofophia  Brit&nnica,  2d  Edition,  3  Vol.  iSj* 

Appendix  to  Ditto,  zs.  6 d. 

New  Enelifh  Dictionary.  2d  Edition,  6s. 

Spelling  Book  of  Arts  and  Sciences  for  the  Ufe  of  Schools, 

2S. 
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